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Attention: Mr. Nathan Graves 

Gentlemen: 

We are submitting s i x copies of our hydrogeologic report for the Tacoma 

Industrial Properties s i t e i n Tacoma, Washington. Our services were author

ized under the terms of the subconsultant agreement with your firm that was 

signed by Mr. Donald Graf on September 30, 1986. 

We appreciate the opportunity to be of service to Kennedy/Jenks/Chilton 

on this assignment. Please contact us i f there are any questions regarding 

our report. 

Yours very t r u l y , 

GeoEngineers, Inc. 

James A. M i l l e r 
Associate 
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REPORT OF HYDROGEOLOGIC SERVICES 

FORMER GRIFFIN WHEEL BRASS FOUNDRY 

TACOMA INDUSTRIAL PROPERTIES 

TACOMA, WASHINGTON 

INTRODUCTION AND SCOPE 

The results of our hydrogeologic services at the former G r i f f i n Wheel 

brass foundry are presented i n this report. We understand that the G r i f f i n 

Wheel s i t e i s owned by Tacoma Industrial Properties (TIP). The former 

foundry i s located west of Proctor Street, east of Madison Street, and 

approximately 1000 feet north of South 56th Street. The s i t e location i s 

shown i n Figure 1. 

The purpose of our services i s to develop s i t e - s p e c i f i c geologic and 

hydrologic information to assist Kennedy/Jenks/Chilton" in their evaluation 

of- surface and subsurface contamination at the s i t e . S p e c i f i c a l l y , our 

scope of services includes: 

1. D r i l l i n g and i n s t a l l i n g four ground water monitor wells in the 

v i c i n i t y of the former foundry, at l o c a t i o n s approved by 

Kennedy/Jenks/Chilton and TIP. 

2. Obtaining s o i l samples from the borings for examination and 

ana l y t i c a l testing by Kennedy/Jenks/Chilton. 

3. Determining well casing elevations for the new monitor wells and 

three existing EPA wells. 

4. Measuring water table elevations In each of the seven monitor 

wells l i s t e d above as a basis for determining the ground water 

flow d i r e c t i o n for the water table aquifer. 

5. Obtaining water samples from the seven monitor wells for analytical 

testing by Kennedy/Jenks/Chilton and the EPA. 

6. Researching and describing hydrogeologic conditions in the v i c i n i t y 

of the G r i f f i n Wheel s i t e . 

HYDROGEOLOGIC SETTING 

The TIP s i t e i s located on the floor of an erosional channel that was 

occupied by a major g l a c i a l meltwater stream during the waning stages of 

the last g l a c i a t i o n of thi s region, approximately 13,000 years ago. This 
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4-mile-long meltwater valley i s l o c a l l y referred to as the "South Tacoma 

Channel." The channel i s incised as much as 150 feet below the r o l l i n g 

upland area that i s occupied by residential and commercial d i s t r i c t s of 

Tacoma. The channel extends north and east of the TIP si t e to the v i c i n i t y 

of the intersection of South Tacoma Way and Yakima Avenue. South of the study 

area, the g l a c i a l channel widens and opens into a broad g l a c i a l outwash 

plain that i s underlain by highly permeable gravel. 

The "South Tacoma Swamp" i s located immediately north and west of the 

TIP s i t e . This lowlying portion of the valley floor has been partly f i l l e d 

and drained. 

No creeks or streams are present i n the v i c i n i t y of the TIP property. 

The headwater area of F l e t t Creek Is present approximately 6000 feet south 

of the TIP s i t e . F l e t t Creek drains into Chambers Creek and then into Puget 

Sound. 

The Tacoma-Pierce County Health Department has completed a regional 

geohydrologlc study of the Clover/Chambers Creek drainage basin. The 

results of that study are included in a July 1985 report prepared by Brown 

and Caldwell e n t i t l e d "Clover/Chambers Creek Geohydrologlc Study." The 

Brown and Caldwell report indicates that the TIP si t e i s located in an area 

where potential contamination of shallow and deep aquifers i s possible. 

The report also indicates a ground water flow direction that i s generally 

westward i n the v i c i n i t y of the TIP s i t e . 

LOCAL WATER WELLS 

Numerous water wells have been d r i l l e d in and near the South Tacoma 

Channel. We researched the well logs on f i l e at the Tacoma-Pierce County 

Health Department to determine the approximate location and capacity of 

wells within one mile of the TIP s i t e . 

The City of Tacoma owns several municipal wells in a well f i e l d located 

3000 to 7000 feet north-northeast of the TIP s i t e . Some of these wells are 

capable of yields i n excess of 3000 gpm. This well f i e l d does not appear to 

be downgradient of the TIP s i t e . 
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The Town of Fircrest owns three municipal wells located 8000 to 10,000 

feet northwest of the TIP s i t e . Based on information presented i n the Brown 

and Caldwell report, these wells are not located downgradient from the TIP 

s i t e . 

The U n i v e r s i t y Place Water Company owns three public supply wells 

located approximately 8000 feet northwest of the TIP s i t e . These wells do 

not appear to be located downgradient from the TIP s i t e . 

Based on available well records, the closest potential downgradient 

well i s located approximately 2500 feet west of the TIP s i t e . This private 

well at 5402 South Mullen Street i s 110 feet deep and has a high reported 

iron content. 

SITE CONDITIONS 

SURFACE DESCRIPTION 

Tacoma Industrial Properties owns approximately 17 acres of property 

between Madison Street and Burlington Way. Our investigation was limited to 

a 2.5-acre parcel formerly owned by the G r i f f i n Wheel Foundry. 

The foundry s i t e i s occupied by an abandoned two-story brick o f f i c e 

b u i l d i n g and a vacant wood frame foundry building. Most of the ground 

surface adjacent to the foundry building i6 covered with black to dark green 

"slag." Cinder debris and slag are exposed along the face of a 10-foot 

slope between the foundry and Madison Street. Ground cover in the v i c i n i t y 

of the two buildings includes a maintained lawn, blackberry bushes, dense 

underbrush, trees and bare ground. Ground surface elevations range from 235 

to 250 feet above sea l e v e l . 

SUBSURFACE SOIL CONDITIONS 

Subsurface s o i l conditions beneath the s i t e were explored by d r i l l i n g 

four borings at the approximate locations shown in Figure 2. Details of the 

f i e l d exploration program are given i n Appendix A. 

The borings encountered s i l t y fine sand overlying gravelly sand. The 

s i l t y fine sand extends from the surface to a depth of approximately 7 feet 

at the boring locations. The gravelly sand unit was deposited by g l a c i a l 

meltwater during formation of the South Tacoma Channel. The base of the 

gravelly sand unit was not reached in the borings. 
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SITE GROUND WATER CONDITIONS 

Ground water conditions at the si t e were explored by i n s t a l l i n g a 

permanent monitor well i n each boring. Construction details for the wells 

are included In Appendix A. Information regarding ground water condi

tions i n and near the G r i f f i n Wheel s i t e was supplemented by measuring and 

sampling three existing monitor wells Installed by the EPA i n 1983. We 

determined the water table elevation i n each monitor well on September 26, 

1986. 

The water table at the si t e ranged from 18 to 32 feet below ground 

surface i n September. Ground water occurs i n an unconfined condition within 

the gravelly sand unit encountered in the monitor well borings. Contours of 

the water table for September 26 f i e l d data are shown i n Figure 2. Based on 

water table contours, the ground water flow direction beneath the s i t e i s 

generally northwesterly. 

UNDERGROUND TANKS 

The presence of s o i l contamination by hydrocarbons was noted In Boring 

MW-2, which i s located i n proximity to two buried fuel tanks. No free 

( f l o a t i n g ) hydrocarbons were found on the water table in Well MW-2 i n 

September. 

We discovered a thi r d underground tank along the west wall of the 

off i c e building, approximately 25 feet east of Boring MW-1. Well MW-1 

6howed no signs of v i s i b l e hydrocarbon contamination. 

LIMITATIONS 

We have prepared this report for use by Tacoma Industrial Properties; 

Kennedy/Jenk6/Chil ton; and other organizations as authorized by Tacoma 

Industrial Properties. The information contained i n this report pertains to 

the evaluation of subsurface contamination on the parcel of property at 5202 

South Proctor Street. This report i s not intended for other uses and the 

information presented may not be applicable to other s i t e s . 

Our interpretations of subsurface conditions are based on data from 

widely spaced boreholes at the s i t e . It i s possible that areas with unde

tected contamination may exist i n areas of the s i t e that were not explored 

by d r i l l i n g . 
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Within the limitations of scope, schedule and budget, our services have 

been executed i n accordance with generally accepted practices in this area 

at the time the report was prepared. No other conditions, express or 

implied, should be understood. 

- o 0 o -

Please contact us i f you have any questions regarding this report. 

^Iff -fa** \ 
0 * 

Respectfully submitted, 

GeoEngineers, Inc. 

Scott E. Widness 
Geological Engineer 

James A. M i l l e r 
Associate 

SEW:JAM:cs 

5 

GeoEngineers 
Incorporated 



Not to Scale Kennedy/Jenks/Chi l ton 

TIP Management Inc. 
Tacoma, Washington 

Location Map 

K / J / C 6733 

January 1087 

Figure 1 



A P P E N D I X A 

FIELD EXPLORATIONS 

DRILLING AND SOIL SAMPLING PROGRAM 

Subsurface conditions at Tacoma Industrial Properties were explored by 

d r i l l i n g four borings at the approximate locations indicated In Figure 2. 

The borings were d r i l l e d between September 15 and 17, 1986 to depths ranging 

from 31.0 to 44.5 feet using truck-mounted, hollow-stem auger d r i l l i n g 

equipment owned and operated by FLD Industries. The s o i l sampling equipment 

was cleaned with a pressure washer between each sampling attempt. The 

d r i l l i n g equipment was cleaned i n the same manner between each boring. 

A geological engineer from our s t a f f determined the boring locations, 

examined and c l a s s i f i e d the s o i l s encountered, and prepared a detailed log 

of each boring. S o i l s encountered were c l a s s i f i e d v i s u a l l y i n general 

accordance with ASTM D-2487-83, which i s described i n Figure A - l . An 

explanation of the boring log symbols i s presented i n Figure A-2. The 

boring logs are given i n Figures A-3 through A-6. 

Relatively undisturbed s o i l samples were obtained from each boring 

using a 2-inch-diaraeter split-spoon sampler (1.5-inch ID), the sampler was 

driven 18 inches by a 140-pound weight f a l l i n g a v e r t i c a l distance of 30 

Inches. The number of blows needed to advance the sampler the f i n a l 12 inches 

i s indicated to the l e f t of the corresponding sample notations on the boring 

logs. A surface grab sample was also obtained at each d r i l l s i t e . 

A l l s o i l samples o b t a i n e d at the s i t e were r e t a i n e d by 

Kennedy/Jenks/Chilton. Chemical analyses were done on selected samples. 

Those samples for which chemical testing was done are labeled with a "CA" on 

the monitor well logs. 

MONITOR WELL CONSTRUCTION 

Two-inch-diameter, Schedule 40 PVC pipe was inst a l l e d in each boring at 

the completion of d r i l l i n g . The lower portion of the PVC pipe i s machine 

slotted (0.02-inch s l o t width) to allow entry of water into the well casings. 

A - 1 
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Medium s i l i c a sand was placed i n the borehole annulus surrounding the 

slotted portion of the wells. The remainder of the annular space was f i l l e d 

with a bentonite/native s o i l mix. Monitor well construction i s indicated i n 

Figures A-3 through A-6. 

The monitor wells were developed on September 18, 1986 by removing 

water from the wells with a stainless steel b a i l e r . We determined the 

elevations of the well casings to the nearest 0.01 foot with an engineer's 

le v e l on September 18, 1986. An elevation datum of 239.28 feet was used for 

the top of the steel casing over CBS-05. Elevations referenced to this 

datum are included on the monitor well logs. 

GROUND WATER SAMPLING PROGRAM 

Ground water samples were collected from a l l seven monitor wells by 

GeoEngineers and Kennedy/Jenks/Chilton September 26, 1986. The water 

samples were collected with a stainless steel bailer after a minimum of 

three well volumes of water was removed from each well casing. The water 

samples were transferred to septum v i a l s in the f i e l d and kept cool during 

transport to the testing laboratory. 

The bailer was cleaned prior to each sampling attempt with a fresh 

water rinse, tri-sodium phosphate wash, and a second fresh water rinse which 

was followed by a d i s t i l l e d water rinse. 

Representatives from the Washington State Department of Ecology and the 

U.S. Environmental Protection Agency were present during our sampling of the 

three previously i n s t a l l e d EPA monitor wells. Access to these wells was 

provided by the EPA. 

GROUND WATER ELEVATIONS 

The depth to the ground water table r e l a t i v e to the monitor well casing 

rims was measured on September 26, 1986. The s i t e measurements were made 

using an e l e c t r i c water l e v e l indicator. Ground water elevations were 

calculated by subtracting the water table depth from the casing rim eleva

tions. Water table positions measured on September 26, 1986 are shown on 

the monitor well logs. 
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SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS GROUP 
SYMBOL GROUP NAME 

C O A R S E 

GRAINED 

SOIL8 

MORE THAN 60% 
RETAINED ON 

NO. 200 8IEVE 

Q R A V E L 

MORE THAN 60% 
OF COAR8E FRACTION 

RETAINED 
ON NO. 4 SIEVE 

SAND 

MORE THAN 80% 
OF COAR8E FRACTION 

PAS8E8 
NO. 4 8IEVE 

C L E A N G R A V E L GW WELL-GRADED GRAVEL, FINE TO 
COAR8E GRAVEL 

GP POORLY-GRADED QRAVEL 

G R A V E L 
WITH FINES 

GM 8ILTY GRAVEL 

GC CLAYEY GRAVEL 

C L E A N S A N D SW WELL-GRADED 8AND, FINE TO 
COAR8E SAND 

SP POORLY-GRADED 8AND 

SAND 
WITH FINES 

SM 8ILTY 8AND 

S C CLAYEY SAND 

OO 

O 

FINE 

GRAINED 

SOILS 

MORE THAN 60% 
PA88E8 NO. 200 

SIEVE 

SILT AND C L A Y 

LIQUID LIMIT 
LE88 THAN 60 

ML 8ILT 

INORGANIC 
CL CLAY 

ORGANIC OL ORGANIC SILT, ORGANIC CLAY 

8ILT AND C L A Y 

LIQUID LIMIT 
60 OR MORE 

MH SILT OF HIGH PLASTICITY, ELASTIC SILT 
INORGANIC 

CH CLAY OF HIGH PLASTICITY. FAT CLAY 

ORGANIC OH ORGANIC CLAY, ORGANIC SILT 

HIGHLY ORGANIC SOILS PT PEAT 

UJ 

< 
~3 

O 
I 

cn 

o 

NOTES: 

1. Field c lass i f i ca t i on Is b a s e d on 
v isua l examinat ion of soil In genera l 
acco rdance with A S T M D 2 4 8 8 - 8 3 . 

2. So i l c l ass i f i ca t i on using laboratory 
tests Is based on A S T M D 2 4 8 7 - 8 3 . 

3. Descriptions of soi l densi ty or 
cons is tency are b a s e d on 
Interpretation of blowcount data, 
visual appearance of so i ls , and/or 
test data. 

SOIL MOISTURE MODIFIERS: 

Dry - Absence of moisture, dusty, dry 
to the touch 

Moist - Damp, but no visible water 

Wet - Vis ib le free water or saturated, 
usually soil Is obtained from 
below water table 

in 
to 
i 

u> 
CO 

UJ 
O 
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L A B O R A T O R Y T E S T S : SOIL G R A P H : 

AL At te rberg l imits 

C P Compact ion 

C S Consol idat ion 

OS Direct shear 

G S G r a i n - s i z e ana lys is 

HA Hydrometer analys is 

K Permeabi l i ty 

M Moisture content 

MD Moisture and densi ty 

S P Swel l ing p ressure 

TX Tr iax ia l compress ion 

UC Unconf ined compress ion 

SM 

ML 

Soi l Group Symbol 
(See Note 1) 

Distinct contact between 
Soi l St ra ta 

Gradual Change between 
Soi l St rata 

Water Leve l 

WJWt. Bottom of Boring 

B L O W - C O U N T / S A M P L E D A T A : 

B lows required to dr ive sampler 
12 inches or other Indicated 
d i s tances using 140 pound 
hammer fall ing 30 Inches. 

* P * Indicates sampler pushed with 
weight of hammer or hydraul ics 
of dri l l r ig. 

22 • Locat ion of relat ively 
undisturbed sample 

12 EJ Location of disturbed sample 

P • Locat ion of sampling attempt 
with no recovery 

10 B Locat ion of sample attempt 
using Standard Penetration Test 
procedures 

N O T E S : 

1. So i l c l a s s i f i c a t i o n s y s t e m is summar ized in F igure A - 1 . 

2. The reader must refer to the d i scuss ion in the report text 
as well as the exp lora t ion logs for a proper understanding 
of subsu r face condi t ions. 
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MONITOR WELL NO. MW-1 
09 

e W E L L S C H E M A T I C 

Cas ing E l e v a t l o n : 2 4 3 . 0 4 § i E Group DESCRIPT ION 
Cas ing S t l c k u p : 3.0 5 o w Symbo l Sur face Elevat ion: 2 4 0 0 

77 

5 — 

10 — 

15 — 

Ui 
Ui 
u. 
z 
- 20-
X 
I-
o. 
UJ 
Q 

2 6 -

3 0 -

35 — 

4 0 — ' 

• j J - N A T I V E b U I L 
' A AND RFMTDM I 1 

7, 
BAC K F1LL 

2-INCH 
SCHEDULE 40 
PVC PIPE 

MEDIUM SILICA 
SAND BACKFILL 

2-INCH 
SCHEDULE 40 
PVC, 0.020-
INCH SLOT 
V1 DTH 
WATER LEVEL 
ON 9/26/86 

30.5 FEET 
BASE OF WELL 

B SM 
CA 

CA 
1 2 a 

"SP 

33 a 

SW 

51 a 

48 a 

76 
CA 

76 a 
9 " 

SP 

50 a 
4 " 

CA 
50 a 
5" 

BROWN SILTY FINE SAND (MEDIUM DENSE, DAMP) 

REDDISH-BROWN FINE TO MEDIUM SAND WITH SILT 
(DENSE, DAMP) 

BROWN FINE TO COARSE SAND WITH A TRACE OF GRAVFL 
(DENSE, MOIST) 

GRADES TO GRAY IN COLOR 

GRAY FINE TO MEDIUM SAND WITH A TRACF OF SILT 
(DENSE, WET) 

BORING COMPLETED AT 34.0 FEET ON 9/15/86 

Note: See Figure A - 2 for Explanat ion of Symbols 

jjjjBS GeoEngineers LOG OF MONITOR WELL 

Incorporated FIGURE A-3 



MONITOR WELL NO. MW-2 

W E L L S C H E M A T I C 

Cas ing E leva t i on : 2 5 3 . 6 3 * | | Group 

9 

a 

C a s i n g S t l c k u p : 3.5 5 y £ Symbo l Sur face Elevat ion: 260.1 
DESCRIPT ION 

A BACKFILL 

5 — 

10 — 

15-

Ui 
Ui 
u. 
z 
- 20-
X 
r-
O. 
Ul 
Q 

2 6 -

3 0 -

3 5 -

40 —J .; 

NATIVE SOIL 
AND BENTONITE 

1% 

2-INCH 
SCHEDULE 40 
PVC PIPE 

MEDIUM SILICA 
SAND BACKFILL 

2-INCH 
SCHEDULE 40 
PVC, 0.020-
INCH SLOT 
WI DTH 

WATER LEVEL 
ON 9/26/86 

39.5 FEET 
BASE OF WELL 

CA 

CA 
10 .a 

19 

86 

75 a 

68 

44 

45 

19. 
4" 

CA 

a 

SM 

SW 

SP 

DARK GRAY SILTY FINE SAND WITH A TRACE OF GRAVEL 
(MEDIUM DENSE, DAMP) (FILL) 

BROWN FINE TO COARSE SAND WITH A TRACE OF GRAVEL 
(VERY DENSE, DAMP) 

GRADES TO GRAY IN COLOR 
MODERATE HYDROCARBON ODOR AND VISIBLE 
CONTAMINATION AT 23.5 FEET 

GRAY FINE TO MEDIUM SAND WITH A TRACE OF SILT 
(DENSE, MOIST TO WET) 
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MONITOR WELL NO.MW-2 
(Continued) 

W E L L S C H E M A T I C 

4 0 -

e 
I — 

Casino E leva t i on : 2 5 3 . 6 3 | | | Group DESCRIPT ION 
Css ing S t i c k u p : 3.5 o o tn Symbo l Sur face Elevat ion: 250.1 

4 6 — 

50-

55 — 

ui 
LU 

60— 

CL 
LU 
Q 

65-

70-

7 5 -

80— 1 

_5jfJ 
5 " 

CA 
a 

SP 

BORING COMPLETED AT 44.5 FEET ON 9/16/86 
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MONITOR WELL NO. M W - 3 

W E L L S C H E M A T I C 
« « 

Cas ing E leva t i on : 2 3 9 . 6 1 1 | E Q r o u p DESCRIPT ION 
C a s i n g S t i c k u p : 2.6 m o m Symbo l Sur face Elevat ion: 237 .1 

5 — 

10 — 

16-

LU 
LU 
LL 

z 
- 20-
X 
I-
0. 
LU 
Q 

25 — 

30-

36 — 

40-

NATIVE SOIL 
AND BENTONITE 
BACKF[LL 

2-INCH 
SCHEDULE 40 
PVC PIPE 

^MEDIUM SILICA 
SAND BACKFILL 

2-[NCH 
SCHEDULE 40 
PVC, 0.020-
INCH SLOT 
W I DTH 
WATER LEVEL 
ON 9/26/86 

29.6 FEET 
BASE OF WELL 

SM 

CA 
42 B 

SP 

25 a 

22 B 

SP 

19 B 

87 a 
1 1" 

CA 
85 a 
10" 

FOREST DUFF 
LIGHT GRAY SILTY FINE SAND (DENSE, DRY) 

BROWN FINE TO MEDIUM SAND WITH GRAVEL (MEDIUM 
DENSE, DAMP) 

GRAY FINE TO MEDIUM SAND WITH A TRACE OF SILT 
(MEDIUM DENSE TO DENSE, MOIST TO WET) 

BORING COMPLETED AT 31.0 FEET ON 9/17/86 
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MONITOR WELL NO. MW-4 

W E L L S C H E M A T I C 

3 

1 
I 

eg 
0 

if 1 Cas ing E l e v a t l o n : 2 3 9 . 2 f l J | | Q r 0 U p 
C a s i n g S t i c k u p : 2.6 m o co Symbo l Sur face Elevat ion: 236J3 

DESCRIPT ION 

10 -

16 — 

iu 
Ui 
IL 

z 
- 2 0 -
X 
I-
0. 
Ui 
Q 

26 -

3 0 -

36 — 

4 0 — 1 

BACKFILL 

^-NATIVE SOIL 
' A AND BENTONITE 

' t j - 7 - I N C H 
A SCHEDULE 40 
/ , PVC PIPE 

2 
.^EDIUM SILICA 

SAND BACKFILL 

WATER LEVEL 
ON 9/26/86 

•2- INCH 
SCHEDULE 40 
PVC 0.020-
INCH SLOT 
WIDTH 

30.5 FEET 

B 
CA 

SM 

CA 
33 a 

SP 

38 B" 

31 a 

is a 

90 a 
i i " 

SP 

CA 
63 a 

LIGHT BROWN SILTY FINE SAND (DENSE, DAMP) 

BROWN FINE TO MEDIUM SAND WITH GRAVEL (DENSE, 
MOIST TO WET) 

GRAY FINE TO MEDIUM SAND WITH A TRACE OF GRAVEL 
AND SILT (VERY DENSE, WET) 

BORING COMPLETED AT 31.0 FEET ON 9/17/86 
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APPENDIX B 

WORK PLAN 
(Tasks 4 through 8) 

Task 4. Provide Support for Interim Remedial Measure (IRM) 

Kennedy/Jenks/Chilton w i l l provide support during the implementation of 
an i n i t i a l remedial measure (expected to be removal of shallow s o i l and 
foundry materials i n the v i c i n i t y of TP-6, i n s t a l l e d previously by 
others, and removal of o i l from underground tanks on the north side of 
the brass foundry building). This task w i l l be executed during our 
s i t e characterization a c t i v i t i e s . A composite of several grab samples 
of s o i l i n the v i c n i t y of former TP-6 w i l l be collected for analysis to 
determine disposal requirements. The sample w i l l be analyzed for flash 
point, heavy metal scan, EP t o x i c i t y , PCBs, sulfides, phenols, and 
cyanide. 

Kennedy/Jenks/Chilton w i l l provide resident engineering during s o i l 
removal. The f i e l d engineer w i l l complete an inspection report and 
make vi s u a l observations of the extent of wastes i n the excavation. 

Task 5. Additional Site Characterization 

Our approach to sampling and analysis at the s i t e i s to gather s u f f i 
cient information so that remedial actions for the i d e n t i f i e d problem 
areas on the s i t e may be defined. Sampling and analysis w i l l concen
trate on the areas of the s i t e found to contain elevated levels of 
heavy metals during previous investigations. The scope of our proposed 
additional investigation i s given below. 

Proposed Investigations 

S o i l Borings and Groundwater Investigation - Four groundwater monitor 
wells w i l l be i n s t a l l e d i n the area of the former brass foundry. 
Groundwater flow dire c t i o n was assessed during past studies by EPA and 
resulted i n an expected flow of southeast to northwest. One well i s 
anticipated upgradient of areas of elevated metals concentrations as 
found during previous investigations, and three wells are anticipated 
downgradient of the area. Locations for the wells are shown i n Figure 
1. In addition, groundwater wells i n s t a l l e d by EPA during past studies 
i n the v i c i n i t y of the s i t e w i l l be sampled i f access to these wells i s 
granted by EPA. TIP w i l l be responsible for obtaining access to the 
EPA wells. 

Surface and Subsurface S o i l Sampling - Selected samples collected dur
ing previous investigations (we understand a l l samples previously c o l 
lected are in cold storage) w i l l be used for assessing t o t a l metals 
concentrations i n surface and subsurface s o i l s onsite. In addition, 
surface and shallow subsurface s o i l samples w i l l be grab sampled to 
assess the extent of elevated metals levels in the immediate area of 
the brass foundry. 
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Building Material Sampling - Collection of up to five samples of brass 
foundry building material/waste i s planned to further assess remedial 
action needs for the building and to compare building waste with mate
r i a l s disposed i n the s o i l onsite. 

Laboratory tests simulating building decontamination a c t i v i t i e s are 
also planned to assess i f the levels of metals i n the building could be 
reduced prior to building demolition. 

Air Monitoring - Five temporary a i r monitoring stations w i l l be 
selected, with personal a i r sampling pumps used to collect particulate 
samples on two separate days. Four sampling pumps w i l l be located i n 
the v i c i n i t y of the old brass foundry building. The f i n a l a i r sampling 
pump w i l l be attached to one onsite worker. This monitoring program 
should assess i f high levels of lead are currently being transported 
o f f s i t e or i f onsite personnel could be exposed to high levels of lead 
(assuming no remedial action were taken). 

Other Investigations - Drums located throughout the s i t e , containers 
within the brass foundry building, and debris within the brass foundry 
building w i l l be characterized and disposed under a separate investiga
tion/cleanup effort and i s not addressed i n this work plan. 

Chemical Analyses 

S o i l Boring Samples and Groundwater Samples - Surface samples and sam
ples collected at shallowest depth from each boring w i l l be analyzed 
for lead and s o i l pH. The s o i l samples collected within the ground
water table at each boring w i l l be analyzed for t o t a l organic carbon. 
Groundwater samples from each well w i l l be analyzed in the f i e l d for 
pH, conductivity, oxidation reduction potential, and temperature, as 
well as for t o t a l and dissolved lead and copper in the laboratory. 
Three selected s o i l samples w i l l also be subjected to a modified leach
ing test which i s similar i n nature to the EP t o x i c i t y test, except 
simulated rainwater i s used rather than acidic l i q u i d s . This test 
should provide a more accurate representation of actual contaminant 
mobility i n the environment. Other samples w i l l be held for possible 
future analyses, i f required. 

Backhoe P i t Samples (from previous investigations) - The two shallow 
samples from fiv e selected backhoe pits as well as surface grab samples 
collected during our study w i l l be analyzed for t o t a l lead and copper. 
In addition, two shallow samples also w i l l be analyzed for cadmium, 
copper, and zinc. 

Building Waste Samples - A l l samples w i l l be analyzed for EP t o x i c i t y 
lead and for t o t a l lead. One of these samples exhibiting high extract-
able lead w i l l also be analyzed for target EP t o x i c i t y metals. 

Air Quality Samples - Particulate f i l t e r s w i l l be analyzed for lead and 
inorganic lead compounds u t i l i z i n g NIOSH protocol. 
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D r i l l i n g Protocol 

Well Construction - A l l wells w i l l be d r i l l e d using a hollow stem 
auger. Each well w i l l consist of two- or four-inch diameter, Schedule 
40, PVC pipe, the lower portion of which w i l l be completed with ten 
feet of machine slotted well screen and a bottom plug. The annular 
space around the screen w i l l be packed with sand. A bentonite/native 
s o i l seal w i l l be placed above the sand pack to the ground surface. 
A l l wells w i l l be completed above grade with a locking PVC end cap. 
Following i n s t a l l a t i o n , each well w i l l be developed to s t a b i l i z e the 
s o i l s around the well. Water l e v e l elevations w i l l be assessed with an 
engineers l e v e l . 

Sampling Protocol 

Well Construction - A f i e l d geologist or engineer w i l l log each well 
boring and obtain s o i l samples at no less than five-foot intervals. 
Additional samples may be collected at more closely spaced intervals 
for v i s u a l inspection and possible physical testing. The s o i l samples 
w i l l be collected with a drive sampler and samples w i l l be transferred 
to qlean glass j a r s . S o i l samples w i l l be placed i n containers with 
ic e . 

Groundwater Sampling - A l l wells w i l l be purged of three to five well 
volumes prior to sampling. Samples w i l l be collected using a bailer. 
Containers and preservation techniques w i l l vary according to analysis 
and w i l l be consistent with 40 CFR Part 136. 

Building Material Sampling - S o i l and/or waste i n the building w i l l be 
sampled using p l a s t i c scoops or steel trowels. Samples w i l l be c o l 
lected i n glass containers and placed on ice for transport to the lab
oratory. 

Air Samples - Samples w i l l be collected for a minimum of six hours and 
w i l l be collected onto a membrane f i l t e r at an approximate flow rate of 
1.5 l i t e r s per minute. Pumps w i l l be calibrated prior to and following 
sampling. In addition, predominant wind direction and velocity, temp
erature, and barometric pressure averaged for the day w i l l also be 
obtained and noted. 

Sample Documentation - A l l f i e l d a c t i v i t i e s , boring logs, v i s u a l obser
vations and sample information w i l l be recorded l n a bound f i e l d note
book. Each sample w i l l be given a sample number and labeled. Chain-
of-custody forms w i l l be completed for a l l samples collected and w i l l 
be returned to the laboratory with the samples. 

Aquifer Testing 

Aquifer testing should not be required unless dissolved metals are 
detected i n s i g n i f i c a n t quantities in groundwater (which i s not 
expected). If aquifer testing i s determined to be necessary, we w i l l 
conduct the test as an additional scope/budget item. 
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Decontamination 

A l l downhole d r i l l i n g equipment, sampling equipment, and any other 
equipment used i n s o i l borings or sampling w i l l be steam cleaned 
between use to prevent cross-contamination. 

A l l sampling locations w i l l be suitably staked following sampling. In 
addition, a l l sampling locations w i l l be recorded and plotted on a base 
s i t e map (supplied by TIP) by measuring distances (using a tape and 
compass) from known landmarks. 

Task 6. Environmental and Health Issues and Risks Analyses 

The purpose of this task i s to organize the data obtained during the 
above tasks and previous f i e l d a c t i v i t i e s by other and to review i t 
against a framework of regulatory and non-regulatory concerns. The 
finding of this task w i l l be the basis for development and evaluation 
of alternative remedial actions i n Task 7. 

Information to be analyzed i n the evaluation of the site's 
environmental and health issues and risks include the following: 

o Nature and properties of i d e n t i f i e d contaminants, 

o Potential for contaminant mobility and suspected exposure 
pathways, 

o Potential human receptors or sensitive biological areas at r i s k , 
and 

o Regulatory requirements. 

Two types of potential exposure w i l l be addressed. The f i r s t involves 
exposure from residual contamination remaining at the s i t e . It must be 
recognized that, despite implementation of a Remedial Action Plan 
approved by regulatory agencies, complete protection from future 
localized problems cannot be precluded. Potential complaints may come 
from future occupants due to direct exposure during uncovering of 
residual contamination encountered during excavation for basements, 
sewers, piping, etc. These exposure routes w i l l be addressed during 
our evaluations and w i l l be reflected i n the development of remedial 
alternatives. A second type of potential exposure Is movement of 
Identified chemicals from the s i t e to the surrounding environment by 
a i r , groundwater, or surface water. The transport of contaminants l e f t 
i n the s o i l or groundwater w i l l be estimated using r e l a t i v e l y simple 
models, such as estimating a contaminant's relative velocity based on 
s o i l adsorption c o e f f i c i e n t s . 

Current regulatory requirements w i l l be a significant factor i n 
interpretations of the f i e l d data as they relate to cleanup and 
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development of the s i t e . Kennedy/Jenks/Chilton w i l l review regulatory 
requirements as they pertain to residual contamination and the si t e ' s 
potential future l i a b i l i t i e s . 

Task 7. Remedial Action Alternatives 

Kennedy/Jenks/Chilton w i l l develop and evaluate remedial action a l t e r 
natives for the s i t e , based on previous f i e l d investigations, Kennedy/ 
Jenks/Chilton*s additional s i t e characterization, and evaluation of the 
sit e ' s environmental and health issues and r i s k s . The remedial a l t e r 
native development and evaluation w i l l be similar to the guidelines 
provided by the U.S. EPA for F e a s i b i l i t y Studies under the NCP. I n i t i 
a l l y , potential remedial technologies w i l l be screened for a p p l i c a b i l 
i t y to the different s p e c i f i c problem areas of the s i t e w i l l be e l i m i 
nated from further consideration. Technologies w i l l be screened on the 
basis of general c r i t e r i a , including technical f e a s i b i l i t y , environ
mental and public health impacts, and preliminary cost estimates. 

Technologies that survive the preliminary screening process w i l l be 
developed Into feasible alternatives that could be implemented at the 
s i t e . Alternatives relevant to s p e c i f i c i d e n t i f i e d problems on the 
s i t e w i l l be developed. Each feasible remedial alternative w i l l then 
be subjected to a detailed evaluation i n an eff o r t to identify cost-
effective alternative(s) acceptable for the s i t e . Factors to be con
sidered during the detailed evaluation w i l l include cost and non-cost 
c r i t e r i a , including technical f e a s i b i l i t y , i n s t i t u t i o n a l issues, public 
health issues, environmental impacts, and cost c r i t e r i a . Technical 
f e a s i b i l i t y analysis w i l l address performance, r e l i a b i l i t y , construct-
a b i l i t y , safety and time constraints involved i n remediating the s i t e . 
I n s t i t u t i o n a l issues involve compliance status of each remedial a l t e r 
native with federal and state regulatory requirements and conditions 
for non-attainment of relevant standards. The public health analysis 
w i l l involve an evaluation of the types, t o x i c i t y , and potential for 
release of i d e n t i f i e d chemicals at the s i t e . The environmental assess
ment w i l l address each alternative's impact on sensitive environmental 
areas. 

Cost analysis of each feasible alternative w i l l involve an estimation 
of estimated c a p i t a l and O & M costs, present worth analysis, and 
s e n s i t i v i t y analysis for key design c r i t e r i a or cost factors. 

Followng the detailed evaluation of alternatives, Kennedy/Jenks/Chilton 
w i l l recommend a preferred remedial alternative(s) for the s i t e . 

Task 8. Report Preparation 

Kennedy/Jenks/Chilton w i l l prepare a f i n a l report that w i l l include 
comments on the draft report for submittal to TIP and appropriate 
regulatory agencies. In addition, the Kennedy/Jenks/Chilton project 
team i s available to assist TIP i n meetings with the appropriate 
regulatory agencies to gain necessary approvals for the selected 
remedial a l t e r n a t i v e ( s ) . 
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LABORATORY ANALYSES REPORTS 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slrec-I 
San Francisco. CHlilomin <MI05 

-115 302 0005 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 9/17/86 
Reported 10/28/86 

(K/J /C 6733) 

Lab. No. 
./ 

Source 
TIP 
Tacoma, WA 

865551 

S o i l I . D . : MW-1A 

Date Collected 

Time Collected 

Collected by 

9/15/86 

1152 

K / J / C 

Analysis 

PH 

Lead (Pb) (2) 

Units 

Unit 6.3 

mg/Kg (1) 84 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods", S W - 8 4 6 . Second Edition (Revised 1984) and 
"Cali fornia Administrative Code Title 22, Div. 4 " . 

Analyst _RS,_AD_ Manager 

cc: Nathan Graves, K / j / C , Federal Way, WA 
This Mipo, i applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples 
The hnhihty of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the further dis-
t.il.ution of this report or ,ts contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed nf the contents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slrcel 
San Francisco. Calilnrnia 91105 

415-362 0065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

9/17/86 
10/28/86 

(K/J/C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865552 

S o i l I.D.: MW-1B 

Date Collected 

Time Collected 

Collected by 

9/15/86 

1205 

K / J / C 

Analysis 

pH 

Lead (Pb) (2) 

Units 

Unit 6.0 

mg/Kg (1) <3 

Analytical Results 

Comments: ( l ) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods", S W - 8 4 6 , Second Edition (Revised 1984), and 
"Cal i fornia Administrative Code Title 22, Div. 4 " . 

Analyst RS, AD Manage 

cc: Nathan Graves, K / J / C , Federal Way, WA 
This repori applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability lor the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

G57 Howard Slrr;ol 
San Francisco. Calilorrna 9^105 

H5-3G2-G0G5 

For K e n n e d y / J e n k s / C h i l t o n 
Attention Owen Loshbough 
Address 33301 N i n t h Avenue South , S u i t e 100 

Federa l Way, WA 98003 

Received 9/17/86 
Reported 10/28/86 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865553 

S o i l I . D . : MW-1F 

Date Collected 

Time Collected 

Collected by 

9/15/86 

1306 

K / J / C 

Analysis 

O i l and Grease 

Units 

mg/Kg (1) 610 

Analytical Results 

Comments: ( l ) Milligrams per kilogram, wet (as received) weight basis, 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Was te - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 19841 , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst RS Manager 

c c : Nathan Graves , K / J / C , Fede ra l Way, WA 
T i n s r o i i o n app l ies o n l y to the s a m p l e inves t iga ted a n d is no t necessar i l y i nd i ca t i ve o l the q u a l i t y of appa ren t l y i den t i ca l or s im i la r samples 
The l i ab i l i t y of the l a b o r a t o r y is l i m i t e d to the a m o u n t p a i d for the repor t by the issuee. The issuee assumes all l i ab i l i t y for the fur ther d is-
t i i b n t i o n of th is repor t or its c o n t e n t s a n d fry m a k i n g s u c h d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against a l l c la ims of persons 
so i n f o r m e d of the c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

057 (Inward Slruol 
San Francisco. Calilnmia 94105 

115302 0005 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

9/17/86 
10/28/86 

(K/J/C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865554 

Soil I.D.: MW-1G 

Date Collected 

Time Collected 

Collected by 

9/15/86 

1306 

K/J/C 

Analysis Units Analytical Results 

Total Organic 
Carbon (C) (2) mg/Kg (1) 70 

Comments: (i) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Dohrmann DC-50 Organic Carbon Analyzer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 19841 , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst AL Manager 

cc: Nathan Graves, K/J/C, Federal Wav WA 
\ Ins l e p n i t app l i es o n l y l o th i r snmpFe rnvflstiiiaTerranrf is n o T - W c e s s a r i l y i nd i ca t i ve of the q u a l i t y of appa ren t l y i den t i ca l or s im i la r samp les . 

The l i ab i l i t y of the l a b o r a t o r y is l i m i t e d to the a m o u n t p a i d for the repor t by the issuee. T h e issuee assumes al l l i ab i l i t y lor the fur ther d is
t r i b u t i o n of th is repor t or its c o n t e n t s a n d by m a k i n g s u c h d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against al l c l a ims of persons 
so i n l o r m e d of the c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Slrect 

San Francisco. California 94105 
415 362 6065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 9/17/86 
Reported 10/28/86 

(K/J /C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865557 

S o i l I . D . : MW-2A 

Date Collected 

Time Collected 

Collected by 

9/15/86 

1527 

K / J / C 

Analysis Units Analytical Results 

PH Unit 6.9 

Lead (Pb) (2) mg/Kg (1) 2800 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods", S W - 8 4 6 , Second Edition (Revised 1984), and 
"Cal i fornia Administrative Code Title 22, Div. 4 " . 

Analyst AJ? Manager 

cc: Nathan Graves, K / J / C , Federal Way, WA 
This report applies only to Ihe sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
The hahihty of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the further dis-
tr ihniinn of Ihis report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 

Laboratory Division 
G57 Howard S i red 

San Francisco. California 94105 
415-362 60G5 

p o r Kennedy/Jenks/Chilton 
Attention 0 w e n Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 9/17/86 
Reported 10/28/86 

(K/J /C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

S o i l I . D . 

865558 

MW-2B 

Date Collected 

Time Collected 

Collected by 

9/15/86 

1538 

K / J / C 

Analysis 

pH 

Lead (Pb) (2) 

Units 

Unit 7.5 

mg/Kg (1) 4200 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

RS 
Analyst . Manager 
cc: Nathan Graves, K / J / C , Federal Way, WA 
T h i s reoor t app l ies o n l y to the s a m p l e inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of Ihe q u a l i t y of appa ren t l y i den t i ca l or s im i la r samp les . 
T h e l i ab i l i t y of the l a b o r a t o r y is l i m i t e d to the a m o u n l p a i d for the repor t by the issuee. The issuee assumes all l i ab i l i t y for the fur ther d is
t r i b u t i o n of this repor t or its c o n t e n t s a n d by m a k i n g such distr i b u t i o n agrees lo h o l d the l a b o r a t o r y harmless against al l c l a ims of persons 
so i n f o r m e d of the c o m m i t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 

For Kennedy/Jenks/Chilton 
Attention Nathan Graves 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Lab. No. 867790 

Source 

T IP 
Tacoma, WA 

MW-2C 

Date Collected 9 / 1 5 / 8 6 

Time Col lected -

Col lected by K / J / C 

Analysis Units Analyt ical Results 

T . Lead ( P b ) mg/Kg 54 

Laboratory Division 
657 Howard Slr<;r;l 

San Francisco. Calilnrnta 04105 
415 362 6005 

Received 11/5/86 
Reported 12/2/86 

(K/J/C 6733) 

Comments: Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

Reference: "Test Methods for Evaluating Solid Waste 
"Cali fornia Administrative Code Title 22, Div. 4 " . 

Physical/Chemical Methods", S W - 8 4 6 , Second Edition (Reviserl 1984), and 

Analyst - 3 C Manager 

This renort applies only to the sample investigated and is not necessarily indicative of tho quality of apparently identical or similar samples. 
The liability of tint laboratory is Nmi ted lo Ihe amount pair) for the report by the issuee. The issuee assumes all liability for the further dis
tribution of this rr-port or its contents and by making such distribution agrees to hold the laboratory harmless against all claims o l persons 
so informed of Ihe contents hereof. 



S o i l A n a l y s i s R e p o r t Kennedy/Jenks/Chilton 
Laboratory Division 

657 r Inward Slrnol 
San Francisco. Calilorrua 94105 

415 362 6065 

For K e n n e d y / J e n k s / C h i l t o n 
Attent ion Owen L o s h b o u g h 
Address 33301 N i n t h Avenue South , S u i t e 100 

Federa l Way, WA 98003 

Received 9 / 1 7 / 8 6 
Reported 1 0 / 2 8 / 8 6 

( K / J / C 6733) 

Lab. No . 865559 

Source 
T IP 
Tacoma, WA 

S o i l I . D . : MW-2F 

Date Collected 

Time Col lected 

Col lected by 

9/15/86 

1611 

K / J / C 

Analysis 

O i l and Grease 

Units 

mg/Kg (1) 6700 

Analyt ica l Results 

Comments: (1) M i l l i g r a m s per k i l o g r a m , wet (as rece ived) weight b a s i s . 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods", S W - 8 4 6 , Second Edition (Revised 1984), and 
"Cal i fornia Administrative Code Title 22, Div. 4 " . 

Analyst RS Manager 

cc 
Th 

:: Nathan Graves , K / J / C , F e d e r a l Way, WA 
is report applies only lo the sample investigated and is not Yif/cessarily indicative of the quality of apparently identical or similar samples. 

The liability of the laboratory is limited to the amount paid for the leport by the issuee. The issuee assumes all liability for the further dis-
l i ibu i ion of this report or its contents and by making such distribution agiees to hold the laboratory harmless against all claims of persons 
so informed of Ihe contents hereof. 



Kennedy/Jenks/Chilton, Laboratory D i v i s i o n Received 9/17/86 
657 Howard Street Reported 12/2/86 
San Francisco, CA 94105 
415-362-6065 

Soil Analysis Report 

For: Kennedy/Jenks/Chilton 
Attn: Nathan Graves 
Address: 33301 Ninth Avenue South , Suite 100 

Federal Way, WA 98003 (K/J/C 6733) 

Lab. No.: 865559 

Source: MW-2F 
TIP 
Tacoma, WA 

Date Collected: 9/15/86 

Time Collected: 1610 

Collected by: K/J/C 

Analysis Units * Analytical Results 

PURGEABLES 
Benzene ug/Kg <8 
Chlorobenzene ug/Kg <8 
1,2-Dichlorobenzene ug/Kg <8 
1,3-Dichlorobenzene ug/Kg <8 
1,4-Dichlorobenzene ug/Kg <8 
Ethylbenzene ug/Kg 38 
Toluene ug/Kg 10 
Total xylenes ug/Kg 90 

Comments: Analysis by EPA Method 8020 (Purgeable Aromatics). 

* Micrograms per kilogram, wet (as received) weight basis 

Analyst BC Manager 

This report applies only to the sample investigated and is not necessarily indicative ol the quality of apparently identical or similar samples. The liabili
ty of the laboratory is limited lo the amount paid lor Ihe report by the issuee. The issuee assumes all liability for the further distribution of this report 
or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons so informed of the contents 
hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

057 I Iriw.i'f I Sin-el 
San Francisco. Calilnrmn !MI05 

415 3fi2-(jlJG5 

For Kennedy/Jenks/Chilton 
Attention Nathan Graves 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

11/5/86 
12/2/86 

(K/J/C 6733) 

Lab. No. 867791 

Source 
TIP 
Tacoma, WA 

MW-2G 

Date Collected 

Time Collected 

Collected by 

9/15/86 

1618 

K/J/C 

Analysis Units Analytical Results 

O i l and Grease mg/Kg 32,000 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Was te - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst Manager 

T h i s l e i m r i app l i es o n l y to the s a m p l e inves t iga ted a n d is no t necessar i l y i nd i ca t i ve o l the q u a l i t y of a p p a r e n t l y i den t i ca l or s im i la r samp les . 
The l i ab i l i t y o l the l a b o i a l o r y is l i m i t e d l o the a m o u n t p a i d for the repor t by Ihe issuee. T h e issuee assumes all l i ab i l i t y for the f u r l he r d is-
t i i b u t i o n of this repor t or its c o n t e n t s and hy m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against all c l a ims of persons 
so i n l o r m e d of Ihe c o n t e n t s he reo f . 



Kennedy/Jenks/Chilton, Laboratory Division 
657 Howard Street 
San Francisco, CA 94105 
415-362-6065 

Soil Analysis Report 

For: Kennedy/Jenks/Chilton 
Attn: Nathan Graves 
Address: 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 11/5/86 
Reported 12/2/86 

(K/J/C 6733) 

Lab. No.: 867791 

Source: 
TIP 
Tacoma, WA 

MW-2G 

Date Collected: 9/15/86 

Time Collected: 1618 

Collected by: K/J/C 

Analysis Units * Analytical Results 

PURGEABLES 
Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 
Total xylenes 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
0.8 
<0.5 
5.9 

Comments: Analysis by EPA Method 8020 (Purgeable Aromatics). 

* Milligrams per kilogram, wet (as received) weight basis 

Analyst BC Manager 

This report applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. The liabili
ty of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for Ihe further distribution of this report 
or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons so informed of the contents 
hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slrricl 
San Francisco. Caliloroia !MI05 

415 362 6065 

For Kennedy/Jenks/Chilton Received 11/5/86 
Attention Nathan Graves Reported 12/2/86 
Address 33301 Ninth Avenue South, Suite 100 

F e d e r a l Way, WA 98003 ( K / J / C 6733) 

Lab. No. 867792 

Source 

T IP 
Tacoma, WA 

MW-2H 

Date Col lected 9 / 1 5 / 8 6 

Time Col lected -

Col lected by K / J / C 

Analysis Units Analyt ical Results 

O i l and G r e a s e mg/Kg 210 

Comments: Q ) Mil l igrams per kilogram, wet (as received) weight bas i s . 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , a n d 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst R£ Manager 

T h i s r e p o n app l i es o n l y to the s a m p l e inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of the q u a l i t y of appa ren t l y i den t i ca l or s im i la r samp les . 
The l i ab i l i t y of the l a b o r a t o r y is l i m n e d to the a m o u n t p a i d for lhe repor t by Ihe issuee. The issuee assumes all l i ab i l i t y for the fur ther d is 
t r i b u t i o n of this repor t or its c o n t e n t s and by m a k i n g s u c h d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y ha im less against al l c l a ims of persons 
so i n f o r m e d of the c o n t e n t s he reo f . 



Kennedy/Jenks/Chilton, Laboratory Division Received 11/5/86 
657 Howard Street Reported 12/2/86 
San Francisco, CA 94105 
415-362-6065 

Soil Analysis Report 

For: Kennedy/Jenks/Chilton 
Attn: Nathan Graves 
Address: 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 (K/J/C 6733) 

Lab. No.: 867792 

Source: MW-2H 
TIP 
Tacoma, WA 

Date Collected: 9/15/86 

Time Collected: -

Collected by: K/J/C 

Analysis Units * Analytical Results 

PURGEABLES 
Benzene mg/Kg <0.5 
Chlorobenzene mg/Kg <0.5 
1,2-Dichlorobenzene mg/Kg <0.5 
1,3-Dichlorobenzene mg/Kg <0.5 
1,4-Dichlorobenzene mg/Kg <0.5 
Ethylbenzene mg/Kg <0.5 
Toluene mg/Kg <0.5 
Total xylenes mg/Kg <0.5 

Comments: Analysis by EPA Method 8020 (Purgeable Aromatics). 

* Milligrams per kilogram, wet (as received) weight basis 

Analyst BC Manager 

This report applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. The liabili
ty of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the further distribution of this report 
or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons so informed of the contents 
hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

G57 Howard Street 
San Francisco. California !MI05 

-115-362 00G5 

F o r Kennedy/Jenks/Chilton 
Attention 0 w e n Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 9/17/86 
Reported 10/28/86 

(K/J /C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865560 

S o i l I . D . : MW-2J 

Date Collected 

Time Collected 

Collected by 

9/16/86 

0910 

K / J / C 

Analysis Units Analytical Results 

Total Organic 
Carbon (C) (2) mg/Kg (1) 120 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Dohrmann DC-50 Organic Carbon Analyzer. 

Reference: "Test Methods for Evaluating Solid Waste -
"Cali fornia Administrative Code Title 22, Div. 4 " . 

Physical/Chemical Methods", S W - 8 4 6 , Second Edition (Revised 1984), and 

Analyst AL Manager 

cc: Nathan Graves, K / J / C , Federal Way, WA 
This report applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slre-el 
San Francisco, California 94105 

415362-6065 

For Kennedy / Jenks /Ch i l t on 
Attention Owen Loshbough 
Address 33301 N i n t h Avenue South , S u i t e 100 

Federa l Way, WA 98003 

Received 
Reported 

9/19/86 
10/24/86 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

S o i l I . D . 

865591 

MW-3 A 

Date Collected 

Time Collected 

Collected by 

9/17/86 

0854 

K / J / C 

Analysis 

pH 

Lead (Pb) (2) 

Units 

U n i t 5.6 

mg/Kg (1) 140 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods", S W - 8 4 6 , Second Edition (Revised 1984), and 
"Cal i fornia Administrative Code Tit le 22, Div. 4 " . 

Analyst L P , AD Manager 

cc: Nathan Graves, K/j/C, Federal Way, WA 
This inpnrt applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
Tlie liahiluy of the laboratory is l imited to Ihe amount paid lor the report by the issuee. The issuee assumes all liability for the further cl is -
ti Unit ion ol this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so inlormed of the conlents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slroet 
San Francisco. California 94105 

415362 6005 

For Kennedy / Jenks /Ch i l t on 
Attention Owen Loshbough 
Address 33301 N i n t h Avenue Sou th , S u i t e 100 

Federa l Way, WA 98003 

Received 
Reported 

9/19/86 
10/24/86 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865592 

S o i l I . D . : MW-3B 

Date Collected 

Time Collected 

Collected by 

9/17/86 

0950 

K / J / C 

Analysis 

pH 

Lead (Pb) (2) 

Units 

U n i t 6.0 

mg/Kg (1) <3 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst LP» ^ Manager ^ ^ < ^ f " & 

cc: Nathan Graves, K/J/C, Federal Way, WA 
T h i s lepor t app l ies o n l y to the samp le inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of the q u a l i t y of a p p a r e n t l y i den t i ca l or s im i la r samp les . 
The l i ab i l i t y of the l a b o r a t o r y is l i m i t e d to Ihe a m o u n t p a i d for the repor t b y the issuee. The issuee assumes al l l i ab i l i t y for the fu r ther d is
t r i b u t i o n o l tn is repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against a l l c l a ims of persons 
so i n f o r m e d of the c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slrocl 
San Francisco. California 94105 

415 362 6005 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 9/19/86 
Reported 10/24/86 

(K/J /C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

S o i l I .D, 

865593 

MW-3G 

Date Collected 

Time Collected 

Collected by 

9/17/86 

1053 

K / J / C 

Analysis Units Analytical Results 

Total Organic 
Carbon (C) (2) mg/Kg (1) 83 

Comments: ( l ) Mill igrams per kilogram, wet (as received) weight bas is . 
(2) Analysis by Dohrmann DC-50 Organic Carbon Analyzer. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods", S W - 8 4 6 , Second Edition (Revised 1984), and 
"Cali fornia Administrative Code Title 22, Div. 4 " . 

Analyst AL_ Manager ^ £ ^ U s / L ^ * W W , 

cc: Nathan Graves, K / J / C , Federal Way, WA 
This leport applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to Ihe amount paid for the leport by the issuee. The issuee assumes all liability for Ihe further dis
tribution of this report oi its contents and by making such distribution agrees to hold Ihe laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slroel 
San Francisco. California 94105 

415-362 6065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 9/19/86 
Reported 10/24/86 

(K/J /C 6733) 

Lab. No. 865594 

Source 
TIP 
Tacoma, WA 

S o i l I . D . : MW-4A 

Date Collected 

Time Collected 

Collected by 

9/17/86 

1255 

K / J / C 

Analysis Units 

PH Unit 5.9 

Lead (Pb) (2) mg/Kg (1) 440 

Copper (Cu) (2) mg/Kg (1) 150 

Cadmium (Cd) (2) mg/Kg (1) 0.59 

Zinc (Zn) (2) mg/Kg (1) 430 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight bas is . 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e . " T e s t M e t h o d s for E v a l u a t i n g S o l i d Was te -

" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 
P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , a n d 

Analyst LP, AD Manager 

cc: Nathan Graves, K / J / C , Federal Way, WA 
T h i s r opo r i app l i es o n l y to the s a m p l e inves t iga ted and is no t necessar i l y i n d i c a t i v e of the q u a l i t y of a p p a r e n t l y i den t i ca l or s im i la r samp les . 
The l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d to the a m o u n t p a i d for the l e p o r t b y Ihe issuee. The issuee assumes al l l i ab i l i t y for lhe l u r l he r d is
t r i b u t i o n of th is repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l abo ra to r y harmless against al l c la ims of persons 
so i n f o r m e d of the c o n t e n t s he reo f . 



EP Toxicity Analysis Report 
Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Street 

San Francisco. California 94105 
415-362-6065 

p Q r Kennedy/Jenks/Chilton 
Attention 0 w e n Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

9/19/86 
10/24/86 

(K/J/C 6733) 

Lab. No. 865594 

Source 
TIP 
Tacoma, WA 

S o i l I.D.: MW-4 A 

Date Collected 9/17/86 

Time Collected 1255 

Collected by K/J/C 

Contaminant Units Concentration 

Cadmium (Cd) (2) mg/L <0.01 

Copper (Cu) (2) mg/L 0.02 

Zinc (Zn) (2) mg/L 0.10 

Lead (Pb) (2) mg/L <0.5 

Fi n a l pH of extract =6.5 

Note: 

(1) Extraction was conducted i n accordance with the EP Toxicity method outlined in 
SW-846, except that the extraction solution used was deionized water. 

(2) Analysis by Atomic Absorption Spectrophotometry. 

Comments: 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, 
"SW-846, Second Edition, 1984, U.S. EPA. 

AD 
Analyst : Manager 
cc: Nathan Graves, K / J / C , Federal Way, WA 

This report applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount pair) for the repoit by the issuee. The issuee assumes all liability for the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slrrjel 
San Francinco. California 9-1105 

415362 6065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 9 /19/86 
Reported 10/24/86 

(K/J /C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865595 

S o i l I . D . : MW-4B 

Date Collected 

Time Collected 

Collected by 

9/17/86 

1307 

K / J / C 

Analysis 

pH 

Lead (Pb) (2) 

Units 

Un i t 5.2 

mg/Kg (1) <3 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods", S W - 8 4 6 , Second Edition (Revised 1984), and 
"Cali fornia Administrative Code Title 22, Div. 4 " . 

Analyst L P » ^ Manager 

cc: Nathan Graves, K/J/C, Federal Way, WA 
This report applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability lor the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 

Date Collected 

Time Collected 

Collected by 

9/17/86 

1402 

K / J / C 

Laboratory Division 
657 Howard Slreel 

San Francisco. California 94105 
415362-6065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

9/19/86 
10/24/86 

(K/J /C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865596 

S o i l I . D . : MW-4G 

Analysis 

Total Organic 
Carbon (C) (2) 

Units 

mg/Kg (1) 29 

Analytical Results 

Comments: (1) Mill igrams per ki logram, wet (as received) weight basis 
(2) Analysis by Dohrmann DC-50 Organic Carbon Analyzer. 

Reference: "Test Methods for Evaluating Solid Waste 
"Cali fornia Administrative Code Title 22, Div. 4 " . 

Physical/Chemical Methods", S W - 8 4 6 , Second Edition (Revised 1984), and 

Analyst AL Manager 

cc 
Tl 

c: Nathan Graves, K / j / C , Federal Way, WA 
ns renort applies only to the sample investigated and is not Tiecessarily indicative of the quality of apparently identical or similar samples. 

The liability of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability lor the fur ther dis
tribution ol this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Water Analysis Report 
Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Slreel 

San Francisco, California 94105 
415-362-6065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Lab. No . 865782 

Source 
T IP 
Tacoma, WA 

W a t e r , MW-1 

Date Col lected 9 / 2 6 / 8 6 

T ime Col lected 1226 

Col lected by K / J / C 

Analysis Units Analytical Results 

T . C o p p e r (Cu) (1 ) mg/L 0 . 0 2 

D i s s o l v e d 
C o p p e r (Cu) (1 ) mg/L <0.01 

T . L e a d ( P b ) (1 ) mg/L 0 . 0 2 

D i s s o l v e d 
Lead (Pb) (1) mg/L <0.01 

Received 9/30/86 
Reported 10/27/86 

(K/J/C 6733) 

Comments: 
(1) Analysis by Atomic Absorption Spectrophotometer. 
Dissolved metal i s defined as the fraction passing through a 0.45 micron f i l t e r . 

Analyst AD Manager 

cc: Nathan Graves, K/J/C. Federal Way, WA 
This report applies only to the sample investigated and is not -necessarily indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Water Analysis Report 
Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Street 

San Francisco, California 94105 
415-362 6065 

For K e n n e d y / J e n k s / C h i l t o n 
Attention Owen Loshbough 
Address 33301 N i n t h Avenue South, S u i t e 100 

F e d e r a l Way, WA 98003 

Received 9/30/86 
Reported 10/27/86 

( K / J / C 6733) 

Lab. No. 865783 

Source 
TIP 
Tacoma, WA 

Water, MW-2 

Date Collected 9/26/86 

Time Collected 1423 

Collected,by K / J / C 

Analysis Units Analytical Results 

T. Copper (Cu) (1) mg/L <0.01 

D i s s o l v e d 
Copper (Cu) (1) mg/L <0.01 

T . Lead (Pb) (1) mg/L <0.01 

D i s s o l v e d 
Lead (Pb) (1) mg/L <0.01 

Comments: 
(1) A n a l y s i s by Atomic Abso rp t ion Spectrophotometer . 
D i s s o l v e d metal i s d e f i n e d as the f r a c t i o n pass ing through a 0.45 micron f i l t e r . 

Analyst -AD- Manager 

^ . " V $ a P ? ' e S V ° ' * i " * s , ' ^<«<TSn a t rS . W a t V , f c c e i A r i l v indicative of the quality of apparently identical or similar samples 
The Irab.lrty of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the further dis
t r i b u t e of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Kennedy/Jenks/Chilton, Laboratory Division 
657 Howard Street 
San Francisco, CA 94105 
415-362-6065 

Water Analysis Report 

For: Kennedy/Jenks/Chilton 
Attn: Mr. Nathan Graves 
Address: 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 10/7/86 
Reported 11/3/86 

(K/J/C 6738) 

Lab.No.: 

Source: 
TIP 

Tacoma, WA 

Date Collected: 

Time Collected: 

Collected by: 

865998 

Water, MW2 

10/2/86 

K/J/C 

Analysis 

PURGEABLES 

Units* Analytical Results 

Benzene ug/L <1 
Chlorobenzene ug/L <1 
1,2-Dichlorobenzene ug/L <1 
1,3-Dichlorobenzene ug/L <1 
1,4-Dichlorobenzene ug/L <1 
Ethylbenzene ug/L <1 
Toluene ug/L <1 
o-xylene ug/L <1 
m-xylene ug/L <1 
p-xylene ug/L <1 

Comments: Analysis by EPA Method 602 (Purgeable Aromatics) 

* Micrograms per l i t e r 

Analyst SL, AL Manage 

This report applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. The liabili
ty of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the further distribution of this report 
or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons so informed of the contents 
hereof. 



Kennedy/Jenks/Chilton 
Water Analysis Report . . . ^. . . 

Laboratory Division 657 Howard Street 
San Francisco. California 94105 

415-362 6065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

9/30/86 
10/27/86 

(K/J/C 6733) 

Lab. No . 865784 

Source 
T IP 
Tacoma, WA 

W a t e r , MW-3 

Date Col lected 9 / 2 6 / 8 6 

Time Col lected 1306 

Col lected by K / J / C 

Analysis Units Analytical Results 

T . C o p p e r (Cu) (1 ) mg/L <0.01 

D i s s o l v e d 
C o p p e r (Cu) ( 1 ) mg/L <0.01 

T . L e a d ( P b ) ( 1 ) mg/L <0.01 

D i s s o l v e d 
Lead ( P b ) (1 ) mg/L <0.01 

Comments: 
(1) Analysis by Atomic Absorption Spectrophotometer. 
Dissolved metal i s defined as the fraction passing through a 0.45 micron f i l t e r . 

Analyst AD Manager 

Nathan Graves, K/J/C, Federal Way, WA 
i o n applies only to the sample investigated and is not necessarily 

cc: 
This report applies only to the sample investigated and is not necessarily indicative ol the quality of apparently identical or similar samples 
The liability of the laboratory is limited to tlie amount paid for the lepoit by the issuee. The issuee assumes r ability lot the furlhei dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Kennedy/Jenks/Chilton 
Water A n a l y s i s Report Laboratory Division 

657 Howard Street 
San Francisco, California 94105 

415-362 6065 

For Kennedy/Jenks/Chi l ton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Sui te 100 

Federa l Way, WA 98003 

Lab. No. 865785 

Source 

TIP 
Tacoma, WA 

Water, MW-4 

Date Collected 9/26/86 

Time Collected 1341 

Collected by K / J / C 

Analysis Units Analytical Results 

T . Copper (Cu) (1) mg/L <0.01 

D i s s o l v e d 
Copper (Cu) (1) mg/L <0.01 

T . Lead (Pb) (1) mg/L 0.01 

D isso lved 
Lead (Pb) (1) mg/L <0.01 

Received 9/30/86 
Reported 10/27/86 

(K/J/C 6733) 

Comments: 

(1) Analysis by Atomic Absorption Spectrophotometer. 
Dissolved metal i s defined as the f r ac t ion passing through a 0.45 micron f i l t e r . 

Analyst AD Manager 

cc: Nathan Graves, K/J/C, Federal Way, WA 
This report applies only to the sample investigated nnd is not necessarily indicative o l the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Kennedy/Jenks/Chilton 

Water Analysis Report Laboratory Division 
657 Howard Slreel 

San Francisco, California 94105 
415-362-6065 

For Kennedy/Jenks/Chilton 
Attention Mr. Nathan Graves 
Address 33301 Ninth Avenue South, Suite 100 

Received 9/30/86 
Reported 12/3/86 

Fe de ra l Way, WA 98003 ( K / J / C 6733) 

Lab. No. 867785 

Source 
TIP 
Tacoma, WA 

Water, MW-4 

Date Collected 9/26/86 

Time Collected 1341 

Collected by K / J / C 

Analysis Units Analytical Results 

T o t a l Z i n c (Zn) mg/L 0.05 

D i s s o l v e d Z i n c (Zn)* mg/L 0.02 

T o t a l Cadmium (Cd) mg/L <0.002 

D i s s o l v e d Cadmium 
(Cd)* mg/L <0.002 

Comments: 

*Dissolved metal i s defined as the fraction passing through a 0.45 micron f i l t e r . 

Analyst AD Manager 

This report applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount paid lor the report by the issuee. The issuee assumes all liability lor the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Water Analysis Report 
Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Street 

San Francisco, California 94105 
415362-6065 

For Kennedy/Jenks/Chilton Received 9/30/86 
Attention Owen Loshbough Reported 10/27/86 
Address 33301 Ninth Avenue South, Suite 100 

F e d e r a l Way, WA 98003 ( K / J / C 6733) 

Lab. No. 865780 

Source 

TIP 
Tacoma, WA 

Water, CBS-OA 

Date Collected 9/26/86 

Time Collected 1103 

Collected .by K / J / C 

Analysis Units Analytical Results 

T. Copper (Cu) (1) mg/L <0.01 

D i s s o l v e d 
Copper (Cu) (1) mg/L <0.01 

T . Lead (Pb) (1) mg/L 0.02 

D i s s o l v e d 
Lead (Pb) (1) mg/L 0.01 

Comments: 

(1) Analysis by Atomic Absorption Spectrophotometer. 
Dissolved metal i s defined as the f r ac t ion passing through a 0.A5 micron f i l t e r . 

Analyst AD Manager 

cc: Nathan Graves. K / J / C , Federal. Way. WA 
I Ins report applies only to the sarrtpie investigated ancTis not/rfecessanly indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Hater Analysis Report 
Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Slreel 

San Francisco. California 94105 
415-362-6065 

For 
Attention 
Address 

Kennedy/Jenks/Chilton 
Owen Loshbough 
33301 Ninth Avenue South, Suite 100 
Federal Way, WA 98003 

Received 
Reported 

9/30/86 
10/27/86 

(K/J/C 6733) 

Lab. No. 865779 

Source 
T I P 
Tacoma, WA 

W a t e r , C B S - 0 5 

Date Col lected 9 / 2 6 / 8 6 

Time Col lected 1009 

Collected by K / J / C 

Analysis Units Analytical Results 

T . C o p p e r (Cu) (1 ) mg/L <0.01 

D i s s o l v e d 
C o p p e r (Cu) (1 ) mg/L <0.01 

T . L e a d ( P b ) (1 ) mg/L 0 . 0 2 

D i s s o l v e d 
Lead ( P b ) (1 ) mg/L <0.01 

Comments: 

(1) Analysis by Atomic Absorption Spectrophotometer. 
Dissolved metal i s defined as the f r ac t i on passing through a 0.45 micron f i l t e r . 

Analyst _ AD Manager 

9his repor? apples o^/y ^ n V s a S / f l J / n S f t t i f a S t o l s . J f e e M l y indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability lor the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Kennedy/Jenks/Chilton 
Water A n a l y s i s Repor t Laboratory Division 

657 Howard Street 
San Francisco, California 94105 

415-362-6065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Lab. No. 865781 

Source 
TIP 
Tacoma, WA 

Water, CBS-12 

Date Collected 9/26/86 

Time Collected 1150 

Collected by K / J / C 

Analysis Units Analytical Results 

T. Copper (Cu) (1) mg/L <0.01 

D i s s o l v e d 
Copper (Cu) (1) mg/L <0.01 

T . Lead (Pb) (1) mg/L 0.03 

D i s s o l v e d 
Lead (Pb) (1) mg/L <0.01 

Received 9/30/86 
Reported 10/27/86 

(K/J/C 6733) 

Comments: 
(1) Analysis by Atomic Absorption Spectrophotometer. 
Dissolved metal i s defined as the fraction passing through a 0.45 micron f i l t e r . 

Analyst AJJ Manager 

cc: Nathan Graves, K / J / C , Federal Way, WA 
I his report applies only to the Sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 

The liability of the laboratory is limited to the amount paid for the report by the issuee. The issuee assumes all liability for the fuither dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 l-ltjw.irf I Slronl 
San Francisco. California 94105 

415-362-6065 

p o r Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

9/17/86 
10/28/86 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865561 

S o i l I . D . : SS-1 

Dale Collected 

Time Collected 

Collected by 

9 /8 /86 

1020 

K / J / C 

Analysis ' 

Lead (Pb) (2) 

Units 

mg/Kg (1) 140,000 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T o s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 . S e c o n d E d i t i o n (Rev i sed 1 9 8 4 ) , nnd 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst 
AD 

Manager 
c c : Nathan Graves, K / J / C , Fede ra l Way, WA 
T h i s repor t app l ies o n l y to the samp le inves t iga ted a n d is not necessar i l y i n d i c a t i v e o l the q u a l i t y of appa ren t l y i den t i ca l or s im i la r samp les . 
Tin- l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d l o l he a m o u n t p a i d lo r Ihe repor t by Ihe issuee. T i n ; issuee assumes nil l i ab i l i t y lor Ihe f i i i l l i e r d is
t r i b u t i o n o l this repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against a l l c l a ims of persons 
so i n f o r m e d o l the c o n t e n t s h e r e o l . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slreel 
San Francisco. California 91105 

415 362 6005 

For K e n n e d y / J e n k s / C h i l t o n 
Attention Owen Loshbough 
Address 33301 N i n t h Avenue South , S u i t e 100 

Federa l Way, WA 98003 

Received 9/17/86 
Reported 10/28/86 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865562 

S o i l I . D . : SS-2 

Date Collected 

Time Collected 

Collected by 

9 /8 /86 

1026 

K / J / C 

Analysis Units Analytical Results 

Lead (Pb) (2) mg/Kg (1) 94,000 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst A° Manager T ^ ^ f " A ^ h ^ j 
c c : Nathan Graves , K / J / C , Fede ra l Way, WA 
T h i s repor t app l i es o n l y to the s a m p l e inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of i n e q u a l i t y of a p p a r e n t l y i den t i ca l or s imi lar samp les . 
The l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d l o Ihe a m o u n t p a i d l o r the repor t by lhe issuee. T h e issuee assumes a l l l i ab i l i t y for the fur ther d is
t r i b u t i o n of this r e p o i l or its c o n t e n t s a n d b y m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against a l l c l a ims of persons 
so i n f o r m e d of the c o n i e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Hi/ward Slreel 
San Francisco. California <)4105 

415-362 (1065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

9/17/86 
10/28/86 

(K/J /C 6733) 

Lab. No. 865563 

Source S o i l I . D . : SS-3 
TIP 
Tacoma, WA 

Date Collected 9/8/86 

Time Collected 1029 

Collected by K / J / C 

Analysis Units Analytical Results 

S p e c i f i c G r a v i t y — 2.1 
Lead (Pb) (2) mg/Kg (1) 120,000 
Phenols mg/Kg (1) 0.15 
Copper (Cu) (2) mg/Kg (1) 9400 
Cadmium (Cd) mg/Kg (1) 51 
Z inc (Zn) mg/Kg (1) 140,000 
Hexavalent 

Chromium ( C r + 6 ) mg/Kg (1) <0.05 
S u l f i d e s (S=) mg/Kg (1) <0.1 
Cyanide (CN) mg/Kg (1) <1 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods", SW-846, Second Edition (Revised 19841, nnd 
"California Administrative Code Title 22, Div. 4". ^ 

Analyst AD, LP_>_TK^RS Manager 

cc: Nathan Graves, K / J / C , Federal Way, WA 
T h i s l epo r t app l i es o n l y to the s a m p l e inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of the q u a l i t y of appa ren t l y i den t i ca l or s im i la r samp les . 
T h e l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d to the a m o u n t p a i d l o r the repor t by the issuee. The issuee assumes al l l i ab i l i t y for the lut fl ier d is-
t i i l n i t i o i i of this repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against al l c l a ims of persons 
so i n f o r m e d o l the c o r i l e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

057 I I,ward Sl,,.(.| 
San Francisco. California !MI05 

'115 36;! 0005 

Received 9/17/86 
Reported 12/2/86 

( K / J / C 6733) 

Lab. No. 865563 "~ 

Source S o i l I . D . : SS-3 
TIP 
Tacoma, WA 

Date Collected 9 /8 /86 

Time Collected 1029 

Collected by K / J / C 

For K e n n e d y / J e n k s / C h i l t o n 
Attention Nathan Graves 
Address 33301 N i n t h Avenue South , S u i t e 100 

Fede ra l Way, WA 98003 

Analysis Units 

Barium (Ba)(2) mg/Kg (1) <3 
T. Chromium (Cr)(2) mg/Kg (1) 11 
Mercury (Hg)(2) mg/Kg (1) 0.56 
Nickel (Ni)(2) mg/Kg (1) 250 
Selenium (Se)(2) mg/Kg (1) <0.3 
Si l v e r (Ag)(2) mg/Kg (1) 9.1 
Thallium (Tl)(2) mg/Kg (1) <3 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R R l m i M i c n : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst Manager 

T h i s repor t app l ies o n l y to the samp le inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of Ihe q u a l i t y of appa ren t l y i den t i ca l or s imi lar samp les . 
The l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d l o the a m o u n t p a i d lo r the repor t by Ihe issuee. The issuee assumes all l i ab i l i t y lor the fur ther d is-
I r i bu t i nn of this r e p o i t or its con ten t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l abo ra to r y harmless against al l c la ims of persons 
so i n f o r m e d o l Ihe c o n t e n t s hereo f . 



EP Toxicity Analysis Report 
Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Street 

San Francisco, California 94105 
415-362-6065 

For 
Attention 
Address 

Kennedy/Jenks/Chilton 
Owen Loshbough 
33301 Ninth Avenue South, Suite 100 
Federal Way, WA 98003 

Received 
Reported 

9/17/86 
10/28/86 

(K/J/C 6733) 

Lab. No. 865563 

Source 
TIP 
Tacoma, WA 

S o i l I.D.: SS-3 

Date Collected 9/8/86 

Time Collected 1029 

Collected by K/J/C 

Contaminant Units Concen tra t ion 

Cadmium (Cd) (2) mg/L 0.14 

Copper (Cu) (2) mg/L 0.04 

Zinc (Zn) (2) mg/L 64 

Lead (Pb) (2) mg/L 1.6 

Fin a l pH of extract = 5.9 

Note: 

(1) Extraction was conducted i n accordance with the EP Toxicity method outlined in 
SW-846, except that the extraction solution used was deionized water. 

(2) Analysis by Atomic Absorption Spectrophotometry. 

Comments: 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, 
"SW-846, Second Edition, 1984, U.S. EPA. 

AD 
Analyst Manager 
cc: Nathan Graves, K/J/C, Federal Way, WA 

This report applies only to the sample investigated and is not necessarily indicative of Ihe quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount paid for the report by Ihe issuee. The issuee assumes all liability lor the fuither dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

tif>7 1Irw/md Slrool 
Sarr rrancricn. riahlomia r M 10T) 

•11!) :W>? liOliG 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

10/23/86 
10/31/86 

(K/J/C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

S o i l I.D.: 
Depth: 

867357 

SS-5 
Surface 

Date Collected 

Time Collected 

Collected t>y 

10/17/86 

1441 

K / J / C 

Analysis 

Lead (Pb) (2) 

Copper (Cu) (2) 

Units 

mg/Kg (1) 35,000 

mg/Kg (1) 93,000 

Analytical Results 

Comments: (1) Mi l l igrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst — A P __ Manager 

cc: Nathan Graves, K / J / C , Federal Way, WA 
I In-, i i ' i nn t , ippln:s o n l y l o i he samp le inves t iga ted a n d is n o l necessan l y i nd i ca t i ve of Iho c |na l i ly of a p p a i e n l l y i den t i ca l or s imi l .n samples 

T h i ' l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d to Ihe a m o u n t pa id for the l e p o i l by the issuee. The issuee assumes al l l i ab i l i t y f o i Ihe f m i l i e i d i v 
l i i h t i n o n o l th is r o p o i t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agiees to h o l d the l abo ra to r y harmless against al l c l a ims o l persons 
so i n f o r m e d of tho c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slrool 
San Francisco. California 04105 

41536^6005 

For K e n n e d y / J e n k s / C h i l t o n 
Attention Owen Loshbough 
Address 33301 N i n t h Avenue South , S u i t e 100 

Federa l Way, WA 98003 

Received 9/17/86 
Reported 10/28/86 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

865555 

Sample I . D . : W a l l 
( f rom w a l l of 

b u i l d i n g ) 

Date Collected 

Time Collected 

Collected by 

9/15/86 

0810 

K / J / C 

Analysis 

Lead (Pb) (2) 

Copper (Cu) (2) 

Units 

mg/Kg (1) 150,000 

mg/Kg (1) 340,000 

Analytical Results 

Comments: Q) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst AD . Manager 

c c : Nathan Graves , K / J / C . F e d e r a l Way, WA 
I Ins r epn r i app l ies o n l y to lhe samp le inves t iga ted a n d is no t rw.'cossai i ly i nd i ca t i ve of Ihe d u a l i t y o l appa ren t l y iden t i ca l or s imi lar samp les . 

T i n ; l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d l o Ihe a m o u n t p a i d l o r the r e p o n by t in : issuee. The issuee assumes al l l i ab i l i t y lor the l u r i he r d is
t r i b u t i o n o l this repor t or i i s c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d Ihe l a b o r a t o r y harmless against al l c l a ims o l persons 
so i n f o r m e d o l Ihe c o n l e o l s h e r e o l . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

f>f>7 H o w a r d S l r e e l 

San francisco. Oalilomia !M10T> 

For K e n n e d y / J e n k s / C h i l t o n 
Attention Owen Loshbough 
Address 33301 N i n t h Avenue South , S u i t e 100 

Federa l Way, WA 98003 

Received 9/17/86 
Reported 10/28/86 

( K / J / C 6733) 

Lab: No. 

Source 
TIP 
Tacoma, WA 

S o i l I . D . 

865556 

Slope 

Date Collected 

Time Collected 

Collected by 

9/15/86 

0845 

K / J / C 

Analysis 

Lead (Pb) (2) 

Copper (Cu) (2) 

Units 

mg/Kg (1) 64,000 

mg/Kg (1) 410,000 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s l o r E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst AJ? Manager . 
c c : Nathan Graves , K / J / C , F e d e r a l Way, WA 
T h i s repor t app l ies o n l y to the s a m p l e inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of the q u a l i t y of appa ren t l y i den t i ca l or s im i la r samp les . 
The l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d to the a m o u n t p a i d for the repo r t b y the issuee. The issuee assumes al l l i ab i l i t y for the fur ther d is 
t r i b u t i o n of this repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l abo ra to r y harmless against al l c l a ims of persons 
so i n f o r m e d of the c o n t e n t s h e r e o l . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

( i . ' i / I Irr.vnid :;irr!(' l 

San I raiux.co. California 'Ml()!> 
4I.'i \WW) li l l l if i 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Lab. No. 867358 

Source S o i l I.D.: TP-1 
TIP - Depth: 5 f t 
Tacoma, WA 

Date Collected 

Time Collected -

Collected by K / j / C 

A n a | y s i s Units Analytical Results 

Lead (Pb) (2) mg/Kg (1) 810 

Received 10/23/86 
Reported 10/31/86 

( K / J / C 6733) 

Comments: ( i ) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Was te - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 G , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst _AD_ . Manager 

c c : Nathan Graves , K / J / C , Federa l Way, WA 
I ins "•!'<'• I app l i es o n l y l o Ihe s a m p l e inves t iga ted a n d is n o l Tii&essni i ly i nd i ca t i ve of Ihe <|ualily of appa ren t l y iden t i ca l o i s imi lar samples . 
The l i ab i l i t y o l Ihe l a b o r a t o r y is l i m n e d l o Ihe a m o u n t pa id fo i l he l e p o i l by Ihe issuee. The issuee assumes al l l i ab i l i t y l i n Ihe ( I U I I M M d r . 
I i i l n i l i o n o l this repor t or its c o n i o i n s an i l by m a k i n g such d i s l n b u l i o n agrees l o h o l d lhe l a b o i a l o i y harmless against al l c l a ims o l prr isons 
sn i n l o i i m M l of the c o n t r o l s he reo f . 



Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

057 Howard Slrorot 
San Francisco. California D'llOS 

-110302 0005 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

10/23/86 
10/31/86 

( K / J / C 6733) 

Lai). No. 867365 

Source 
TIP 
Tacoma, WA 

S o i l I . D . : 
Depth: 

TP-5 
4 .5 f t 

Date Collected -

Time Collected -

Collected by K / J / C 

Analysis 

Lead (Pb) (2) 

Units 

mg/Kg (1) 89 

Analytical Results 

Copper (Cu) (2) mg/Kg (1) 230 

Cadmium (Cd) (2) mg/Kg (1) <0.05 

Z inc (Zn) (2) mg/Kg (1) 150 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , a n d 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst AD Manager _* 

c c : Nathan Graves , K / J / C , Fede ra l Way, WA 
1 Ins l epo r t app l ies o n l y to the s a m p l e inves t iga ted a n d is not necessar i l y i n d i c a t i v e of the q u a l i t y of a p p a r e n t l y i den t i ca l or s imi la r samp les . 
The l i ab i l i t y of the l a b o r a t o r y is l i m i t e d to Ihe a m o u n t p a i d for the repor t by Ihe issuee. The issuee assumes al l l i ab i l i t y for the fu r ther (lis-
" ' " " 1 , 1 1 5 " ' I 1 " " o r i , s e o n i e n i s and by m a k i n g such d i s t r i b u t i o n agrees to h o l d Ihe l abo ra to r y harmless against al l c l a ims o l persons 
so i n l o i i n e i l rri l he c o n t e n t s h e r c o l . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slreel 
San Francisco. California 94(05 

415362-6065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 
, Federal Way, WA 98003 

Received 
Reported 

10/23/86 
10/31/86 

(K/J /C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

867366 

S o i l I . D . : TP-6 
Depth: 3-4 f t 

Date Collected 

Time Collected 

Collected by K / J / C 

Analysis 

Lead (Pb) (2) 

Units 

mg/Kg (1) 350 

Analytical Results 

Comments: ( i ) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s fo r E v a l u a t i n g S o l i d Was te - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 . S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , a n d 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst AD Manager 
cc: Nathan Graves, K / J / C , Federal Way, WA 

T h i s reoor t app l i es o n l y to Ihe samp le inves t iga ted a m i is not necessar i l y i n d i c a t i v e of the q u a l i t y of appa ren t l y i den t i ca l or s im i la r samp les . 
The l i ab i l i t y of the l a b o r a t o r y is l i m i t e d to the a m o u n t p a i d l o r the repor t by Ihe issuee. The issuee assumes al l l i ab i l i t y for the f u n h e r d is
t r i b u t i o n of th is repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against al l c l a ims of persons 
so i n f o r m e d o l the c o n t e n t s h e r e o l . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

f>f)7 I Inward Slreel 
Snn rrancisco. California 'M105 

For Kennedy/Jenks/Chilton 
Attention Nathan Graves 
Address 33301 Ninth Avenue South, Suite 100 
, Federal Way, WA 98003 

Received 
Reported 

10/23/86 
12/2/86 

(K/J/C 6733) 

Lab. No. 867366 

Source 
TIP 
Tacoma, WA 

TP-6 
Depth 3-4 f t 

Date Collected 

Time Collected 

Collected by 

10/17/86 

K / J / C 

Analysis 

T . Z i n c ( Z n ) 

Units 

mg/Kg 2200 

Analyt ical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste 

" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 
P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 . S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 

Analyst 
AD 

Manager 

T h i s repor t app l ies o n l y to the samp le inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of the q u a l i t y of a p p a r e n t l y i den t i ca l or s imi lar samp les . 
The l i ab i l i t y of Ihe l a b o r a t o r y is l i m n e d l o the a m o u n t p a i d lor lhe repor t by Ihe issuee. The issuee assumes al l l i ab i l i t y lor l he fur ther dis-
n i b u i i o n of this repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against al l c l a ims of persons 
so i n f o r m e d of Ihe c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 I Inward Slrnol 
Sari Francisco. Cnlilrunia ()<1t05 

'115 .'WiJMiOfiG 

For Kennedy/Jenks/Chilton 
Attention Nathan Graves 
Address 33301 Ninth Avenue South, Suite 100 

\ Federal Way, WA 98003 

Received 10/23/86 
Reported 12/2/86 

Quality Control Page 
(K/J/C 6733) 

Lab. No. 867366 

Source T P - 6 
T IP Dep th 3-4 f t 
Tacoma, WA 

Date Collected 1 0 / 1 7 / 8 6 

Time Collected -

Col lected by K / J / C 

Analysis Units R e p l i c a t e Analyt ical Results 

T . Z i n c ( Z n ) mg/Kg 2300 2006 S p i k e r e c o v e r y 74% 

Comments: Q ) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " . S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst AD Manager 

T h i s l epo r t app l ies o n l y tn the s a m p l e i nves t i ga ted a n d is no t necessar i l y i nd i ca t i ve of the q u a l i t y of appa ren t l y iden t i ca l or s im i la r samp les . 
T l i " l i ab i l i t y of the l a b o r a t o r y is l i m i t e d l o Ihe a m o u n t p a i d lot the repor t by Ihe issuee. The issuee assumes al l l i ab i l i t y (or the fur ther d is
t r i b u t i o n of this repor t or its c o n t e n t s a n d by m a k i n g s u c h d i s t r i b u t i o n agrees to h o l d the l abo ra to r y harmless against al l c l a ims o l persons 
so i n f o r m e d of the c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 

Laboratory Division 
W\7 I low.iru Slier :l 

inn I rnncisco. f ;.-il,l,tuna O'llO.') 

nr. Mi;;-'cofif) 

For K e n n e d y / J e n k s / C h i l t o n 
Attent ion Owen L o s h b o u g h 
Address 33301 N i n t h Avenue South , S u i t e 100 

F e d e r a l Way, WA 98003 

Received 1 0 / 2 3 / 8 6 
Reported 1 0 / 3 1 / 8 6 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

867359 

S o i l I . D . : TP-9 
Depth: 5.5 f t 

Date Col lected 

Time Col lected 

Collected by K / J / C 

Analysis 

Lead (Pb) (2) 

Copper (Cu) (2) 

Cadmium (Cd) (2) 

Zinc (Zn) (2) 

Units 

mg/Kg (1) 110 

mg/Kg (1) 140 

mg/Kg (1) <0.04 

mg/Kg (1) 73 

Analyt ica l Results 

Comments: ( l ) M i l l i g r a m s per k i l o g r a m , wet (as r ece ived) weight bas i s , 
(2) A n a l y s i s by atomic absorp t ion spectrophotometer . 

Reference: "Test Methods for Evaluating Solid Waste • 

"California Administrative Code Title 22, Div. A". 

Analyst _AD_ 

P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 

Manager 

c c : 
Tins 

:: Nathan Graves, K/J/C, Federal Way, WA 
is r e p o n app l i es o n l y to l he samp le u ivcfs l i i ia ie i l a n d is n o l rieVessai i ly i nd i ca t i ve of ihe q u a l i t y of appa ren t l y n lenhc . i l or s imi lar samp les . 

The I,, ibil, ly o l the l a b o r a t o r y is l i m i t e d l o III,' a m o u n t p a i d l o r Ihe r e p o i l hy the u s u e e . The issuee ass es al l l i ab i l i t y lor l he Im Hie, d is 

h i b u l i o K o l t ins input I ot Us c o n t e n t s an i l by m a k i n g sued d i s l t i l o n agrees l o h o l d Ihe l abo ra to r y harmless agauis l al l c l a ims o l persons 
so i n l o i i n e d of Ihe c o n t e n t s h e r e o l . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

057 Howard Slroel 
Snn Francisco. California 04105 

415 302 0005 

For K e n n e d y / J e n k s / C h i l t o n 
Attention Owen Loshbough 
Address 33301 N i n t h Avenue South , S u i t e 100 

Fede ra l Way, WA 98003 

Received 10/27/86 
Reported 10/28/86 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

867513 

S o i l I . D . : TP-13 

Date Collected 

Time Collected 

Collected by 

10/24/86 

1440 

K / J / C 

Analysis 

Lead (Pb) (2) 

Units 

mg/Kg (1) 52 

Analytical Results 

Comments: Q) Milligrams per kilogram, wet (as received) weight basis. 
x(2) Analysis by Atomic Absorption Spectrophotometer. 

R e f e r e n c e : " T o s t M e t h o d s (or E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , a n d 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst . Manager 

c c : Nathan Graves , K / J / C , Federa l Way, WA 
T h i s l e p o r i app l ies o n l y to the s a m p l e inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of the q u a l i t y of appa ren t l y i r lent icat or s im i la r samp les . 
The l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d to the a m o u n t p a i d l o r the repor t by Ihe issuee. T h e issuee assumes all l i ab i l i t y lor the f u i t h e i d is 
t r i b u t i o n of this repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against al l c l a ims of persons 
so i n f o r m e d of Ihe c o n l e n l s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

057 Howard Slroct 
San Francisco. Caliloroia 94105 

415302 0065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Lab. No. 867364 

Source S o i l I.D.: TP-16 
TIP Depth: 1.5 f t 
Tacoma, WA 

Date Collected 

Time Collected 

Collected by K / J / C 

Analysis Units Analytical Results 

Lead (Pb) (2) mg/Kg (1) 8.8 

Received 10/23/86 
Reported 10/31/86 

( K / J / C 6733) 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s fo r E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 . S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , a n d 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst AD Manage 

c c : Nathan Graves , K / J / C , Federa l Way, WA 
T h i s repn r l app l i es o n l y l o the s a m p l e inves t iga ted a n d is not necessar i l y i nd i ca t i ve of the q u a l i t y of appa ren t l y i r len t ica l or s im i la r samp les . 
The l i ab i l i t y of the l a b o r a t o r y is l i m i l e d to Ihe a m o u n t p a i d for the repor t b y the issuee. Tho issuee assumes all l i ab i l i t y lor the fur ther d is-
l i i l i u l i o n of Ihis repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d Ihe l abo ra to r y harmless against al l c l a ims of persons 
so n i l o r r n e d o l the c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

f>57 Howard Slroet 
San Francisco. California 94105 

415 302 0005 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

10/23/86 
10/31/86 

(K/J/C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

867362 

S o i l I . D . : TP-20 
Depth: 0-3 f t 

Date Collected 

Time Collected 

Collected by K / J / C 

Analysis 

Lead (Pb) (2) 

Copper (Cu) (2) 

Cadmium (Cd) (2) 

Zinc (Zn) (2) 

Units 

mg/Kg (1) 240 

mg/Kg (1) 90 

mg/Kg (1) <0.04 

mg/Kg (1) 42 

Analytical Results 

Comments: (1) Mi l l ig rams per kilogram, wet (as received) weight basis . 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s fo r E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst AD Manager 

cc: Nathan Graves, K / j / C , Federal Way, WA 
T h i s repor t app l i es o n l y to the s a m p l e inves t iga ted a n d is r iot necessar i l y i n d i c a t i v e of the q u a l i t y of appa ren t l y i den t i ca l o i s im i la r samp les . 
T h e l i ab i l i t y of the l a b o r a t o r y is l i m i t e d to the a m o u n t pa id l o r the r e p o i t by the issuee. The issuee assumes al l l i ab i l i t y lor the l u i l h e i d is 
t r i b u t i o n of th is repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against al l c l a i m s of persons 
so i n f o r m e d of the c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

657 Howard Slreel 
San Francisco. California 94105 

415-362 6065 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

10/23/86 
10/31/86 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

867363 

S o i l I . D . : TP-20 
Depth: 7-9 f t 

Date Collected 

Time Collected 

Collected by K / J / C 

Analysis 

Lead (Pb) (2) 

Units 

mg/Kg (1) 3.1 

Analytical Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

AD 
Analyst Manager 
c c : Nathan Graves , K / J / C , Federa l Way, WA 
T h i s repor t app l ies o n l y to the samp le inves t iga ted a n d is no t necessar i l y i nd i ca t i ve of Ihe q u a l i t y of a p p a r e n t l y i den t i ca l or s imi lar samp les . 
T in : l i ab i l i t y o l the l a b o r a t o r y is l i m i t e d to Ihe a m o u n t p a i d l o r the repor t by the issuee. The issuee assumes al l l i ab i l i t y fo i the fur ther d is 
t r i b u t i o n o l this repor t or its c o n t e n t s a n d by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless against al l c l a ims of persons 
so i n f o r m e d of t in : c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

Gr)7 I Ifward Slfcril 
San rraimr.co. Onliloiinn 'MKIf i 

For K e n n e d y / J e n k s / C h i l t o n Received 10/23/86 
Attention Owen Loshbough Reported 10/31/86 
Address 33301 N i n t h Avenue South , .Su i t e 100 

Fede ra l Way, WA 98003 ( K / J / C 6733) 

Lab. No. 867360 

Source S o i l I . D . : TP-30 
TIP Depth: 2-3 f t 
Tacoma, WA 

Date Collected 

Time Collected 

Collected by K / J / C 

Analysis Units Analytical Results 

Lead (Pb) (2) mg/Kg (1) 2.4 

Comments: (!) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Was te - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , a n d 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . _ 

Analyst Manager 

c c : Nathan Graves , K / J / C , Federa l Way, WA 
T h i s repor t app l i es o n l y to the s a m p l e inves t iga ted anr l is not necessa i i l y i nd i ca t i ve o l the o u a l i t y of appa ren t l y i r len t ica l or s im i la r samples 
The l i ab i l i t y of the l a b o r a t o r y is l i m i t e d l o Ihe a m o u n t p a i d l o r the l o p o i t by Ihe issuee. The issuee assumes all l i ab i l i t y fo i the f u i t h e i d is 
t i i h u t i o n of Ihis repor t or its c o n t e n t s and by m a k i n g s u c h d i s t r i b u t i o n agrees l o h o l d Ihe l a b o r a t o r y harmless against al l c l a ims of persons 
srr i n l o i m e d of the c o n t e n t s he reo f . 



Soil Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

f i r i7 I lowatil Slreel 
S.'IM francisco. California 94105 

4 IS '.VV (il)(i.r) 

For Kennedy/Jenks/Chilton 
Attention Owen Loshbough 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

10/23/86 
10/31/86 

( K / J / C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

867361 

S o i l I . D . : TP-30 
Depth: 3 .5 -4 .5 f t 

Date Col lected 

Time Col lected 

Col lected by K / J / C 

Analysis 

Lead (Pb) (2) 

Units 

mg/Kg (1) 2 .0 

Analyt ica l Results 

Comments: (1) Milligrams per kilogram, wet (as received) weight basis. 
(2) Analysis by atomic absorption spectrophotometer. 

R e f e r e n c e : "Tos t M e t h o d s (or Eva lua t ion . S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 0 , S e c o n d E d i t i o n (Rev ised 1 9 8 ^ ) , nnd 

" C a l i l o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

AD 
Analyst Manager 
c c : Nathan Graves , K / J / C , Federa l Way, WA 

T h i s i e | i o i t app l ies o n l y to Ihe s a m p l e inves t iga ted a n d is not necessar i l y i nd i ca t i ve o l lhe q u a l i t y of appa ren t l y i den t i ca l o i s imi lar samp les . 
1 hr- l i ab i l i t y o l the labor a lot v is l i m i t e d to the a m o u n t p a i d lo t the topot t by the issuer:. Tin? issuee assumes al l l i ab i l i t y lor the lur I her d is-
Ii i b i i l i o n o l this repor t or its c o n t e n t s a n d by m a k i n g such rlistr i b u t i o n ag iees to h o l d Ihe l abo ra to r y hatmloss against al l c l a ims of pe i sons 
so m l o i i i i e d o l the c o n t e n t s h e i e o f . 



Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

(If,7 I Inward Mire,:! 
San rrancisoo. California (MI05 

415 3(12(1005 

For Kennedy/Jenks/Chilton Received 10/28/86 
Attention Mr. Nathan Graves Reported 11/4/86 
Address 33301 Ninth Avenue South, Suite 100 

F e d e r a l Way, WA 98003 ( K / J / C 6733) 

Lab. No. 867539 

Source 
T I P 
Tacoma, WA 

Wood B l o c k 
Sample #1 ( 1 ) 

Date Col lected 1 0 / 2 7 / 8 6 

Time Col lected -

Col lected by K / J / C 

Analysis 

T o t a l L e a d ( P b ) * 

Units 

mg/Kg (2 ) 650 

Analyt ica l Results 

T o t a l C o p p e r ( C u ) * mg/Kg ( 2 ) 36 

Note: 
(1) In accordance with Mr. Nathan Graves' instructions, wood block submitted was 

analyzed as follows: 

Approximately 2 inches of the wood were cut off the top side (dusty side), 
divided into 3 pieces, i d e n t i f i e d as samples Nos. 1, 2 and 3. Sample No. 
1, which included dust, was cut into two pieces and one piece of wood was 
analyzed for t o t a l lead and copper as shown above. 

(2) Milligrams per kilogram, wet (as received) weight basis. 

Comments: Analysis by atomic absorption spectrophotometry. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 . S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

AD 
Analyst . Manager 

T h i s I,'|>,II| app l ies rrnly l o i he samp le i n v c s i i i i a l e i l a n d is n o l necessar i l y i nd i ca t i ve o l the q u a l i t y o l appa ren t l y iden t i ca l o i s imi lar samp les . 

I he l i ab i l i t y n l t in: Inhi n a t o i y is h u n t e d to lhe . - i inoi i i i l pa id lot the l e p m t hy t in : issuee. The iss assumes al l l i a l n l i l y lor Ihe t in Ihor rlrs-

t i i l i i i i i o n o l this t e p o i t o i its c o n t e n t s a n d hy m a k i n g s u c h d i s t r i b u t i o n ag iees l o h o l d the l a h o t a t o r y harmless againsi al l c l a ims o l persons 

so u i l o i i n c d o l the c o n t e n t s he reo f . 



EP Toxicity Analysis Report 
Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Street 

San Francisco, Calilomia 94105 
415362-6065 

For Kennedy/Jenks/Chllton 
Attention Mr. Nathan Graves 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

10/28/86 
11/4/86 

( K / J / C 6733) 

Lab . No. 

Source 
TIP 
Tacoma, WA 

867539 

Wood B lock 
Sample i l l (1) 

Date Collected 

Time Collected 

Collected by 

10/27/86 

K/J/C 

Contaminant Units 

Lead (Pb)* mg/L 

Copper (Cu)* mg/L 

Concentration i n Extract 

8.7 

21 

F i n a l pH of extract = 3.4 

Note: 
(1) In accordance with Mr. Nathan Graves' Instructions, wood block submitted was 

analyzed as follows: 

Approximately 2 inches of the wood were cut off the top side (dusty side), 
divided Into 3 pieces, i d e n t i f i e d as samples Nos. 1, 2 and 3. Sample No. 
I, which included dust, was cut Into two pieces and one piece of wood was 
analyzed for lead and copper in E.l'. Toxicity extract as shown. 

Comments: *Analysis by atomic absorption spectrophotometry. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods," 
SW-846, Second Edition, 1984, U.S. EPA. 

Analyst AD Manager 

This report applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
The liability ol the laboratory is limited to the amount paid for Ihe report by Ihe issuee. The issuee assumes all liability for the further dis
tribution of this report or its contents and hy making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Analysis Report Kennedy/Jenks/Chilton 
Laboratory Division 

fifi/ I Inwnlil Mienl 

):i>i I'lnnoisco. Calilnrmn !)AH)5 

4\r, ;»& (ions 

For Kennedy/Jenks/Chilton 
Attention Mr. Nathan Graves 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 10/28/86 
Reported 11/4/86 

(K/J/C 6733) 

Lab. No. 867539 

Source 
T I P 
Tacoma, WA 

Wood B l o c k 
Sample //2 ( 1 ) 

Date Col lected 1 0 / 2 7 / 8 6 

Time Col lected -

Col lected by K / J / C 

Analysis Units Analyt ical Results 

T o t a l L e a d ( P b ) * mg/Kg ( 2 ) 36 

T o t a l C o p p e r ( C u ) * mg/Kg ( 2 ) 28 

Note: 
(1) In accordance with Mr. Nathan Graves' instructions, wood block submitted was 

analyzed as follows: 

Approximately 2 inches of the wood were cut off the top side (dusty side), 
divided into 3 pieces, i d e n t i f i e d as sample Nos. 1, 2 and 3. Sample No. 
2 was freed of dust with a vacuum cleaner, then cut into two pieces. One 
vacuumed piece of wood was analyzed for t o t a l lead and copper as shown above 

(2) Milligrams per kilogram, vacuumed wood weight basis. 

Comments: Analysis by atomic absorption spectrophotometry. 

Reference: 'Test Methods for Evaluating Solid Waste 

"California Administrative Code Title 22, Div. A". 
P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 

Analyst AD Manager 

T h i s input I app l i es o n l y to Ihe sa inp le inves t iga ted a n d is not necessa i i l y i nd i ca t i ve o l l he (| t ial i ty of appa ren t l y iden t i ca l o i s imi lar samp les , 

' l he l i ab i l i t y o l the l a b o i a l o i y is l i m n e d l o Ihe a m o u n t p a i d l o i l he l o p o i l by Ihe issuee. The issuee assumes all l i ab i l i t y lor the l u i l h e i d is -

l i i b u l i o n of Ihis repor t or its c o n t e n t s and by m a k i n g s u c h d i s t i i b u t i o n agrees to h o l d Ihe l a b o r a t o r y harmless against all c l a ims of persons 

so i n l o r i u e d of Ihe c o n t e n t s h e r e o l . 



EP Toxicity Analysis Report 
Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Slreel 

San Francisco, California 94105 
415-362-6065 

For K e n n e d y / J e n k s / C h i l t o n 
Attention M r « Nathan Graves 
Address 33301 N i n t h Avenue South, S u i t e 100 

F e d e r a l Way, WA 98003 

Received 
Reported 

10/28/86 
11/4/86 

(K/J/C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

867539 

Wood Block 
Sample #2 (1) 

Date Collected 

Time Collected 

Collected by 

10/27/86 

K/J/C 

Contaminant 

Lead (Pb )* 

Copper (Cu)* 

Units Concentration in Extract 

mg/L 1.3 

mg/L 2.3 

F i n a l pH o f e x t r a c t = 3.3 

Note: 
(1) In accordance w i t h M r . Nathan Graves ' i n s t r u c t i o n s , wood block submitted was 

analyzed as f o l l o w s : 

Approx ima te ly 2 inches of the wood were cut o f f the top s ide (dusty s i d e ) , 
d i v i d e d i n t o 3 p i e c e s , i d e n t i f i e d as samples Nos. 1, 2 and 3. Sample No. 
2 was f r e e d of dust w i t h a vacuum c l e a n e r , then cut i n t o two p i ece s . One 
vacuumed piece of wood was analyzed f o r lead and copper i n E . P . T o x i c i t y 
e x t r a c t as shown. 

Comments: * A n a l y s i s by atomic absorp t ion spec t rophotometry . 

Re fe rence : "Tes t Methods f o r E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l Methods, 
SW-846, Second E d i t i o n , 1984, U . S . EPA. 

Analyst AD Manager 

T h i s repor t app l ies o n l y to the s a m p l e invest iga ted a n d is no t necessar i l y i nd i ca t i ve of the q u a l i t y of appa ren t l y iden t i ca l or s im i la r samp les . 
The l i ab i l i t y of the l a b o r a t o r y is l i m i t e d to the a m o u n t p a i d for Ihe repor t by lhe issuee. The issuee assumes al l l i ab i l i t y for the fur ther d is
t r i b u t i o n o l this repor t or its c o n t e n t s and by m a k i n g such d i s t r i b u t i o n agrees to h o l d the l abo ra to r y harmless against al l c l a ims of persons 
so i n l o r m e d of the c o n t e n t s he reo f . 



Kennedy/Jenks/Chilton 
EP Toxicity Analysis Report 

Laboratory Division 
657 Howard Street 

San Francisco, California 94105 
415362 6065 

For 
Attention 
Address 

Kennedy/Jenks/Chilton 
Mr. Nathan Graves 
33301 Ninth Avenue South, Suite 100 
Federal Way, WA 98003 

Received 
Reported 

10/28/86 
12/3/86 

(K/J/C 6733) 

Lab. No. 867539 

Source 
TIP 
Tacoma, WA 

Wood Block 
Sample //2 (1) 

Date Collected 10/27/86 

Time Collected -

Collected by K/J/C 

Contaminant Units Concentration i n Extract (1) 

Arsenic (As) mg/L <0.01 
Barium (Ba) mg/L <0.01 
Cadmium (Cd) mg/L <0.01 
Chromium (Cr) mg/L <0.05 
Mercury (Hg) mg/L <0.002 
Selenium (Se) mg/L <0.01 
Silv e r (Ag) mg/L <0.01 

Note: 
(1) In accordance with Mr. Nathan Graves' instructions, wood block submitted 

was analyzed as follows: 

Approximately 2 inches of the wood were cut off the top side (dusty side), 
divided into 3 pieces, i d e n t i f i e d as sample Nos. 1, 2 and 3. Sample No. 2 
was freed of dust with a vacuum cleaner, then cut into two pieces. One 
vacuumed piece of wood was analyzed for lead and copper i n E.P. Toxicity 
extract as shown. 

Comments: Analysis by atomic absorption spectrophotometry. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, 
SW-846, Second E d i t i o n , 1984, U.S. EPA. 

TK AD 
Analyst ! Manager 

This report applies only to the sample investigated and is not necessarily indicative o l the quality ol apparently identical or similar samples. 
The liability o l the laboratory is limited to the amount paid lor the report by the issuee. The issuee assumes all liability lor the further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 



Analysis Report Kennedy/Jenks/Chilton 

For Kennedy/Jenks/Chil tori 
Attention Mr. Nathan Graves 
Address 33301 Ninth Avenue South, Suite 100 

Federal Way, WA 98003 

Received 
Reported 

Laboratory Division 
057 Howard Slreel 

San Francisco. Calilnrnia 94105 
415-302 (1005 

10/28/86 
11/4/86 

(K/J/C 6733) 

Lab. No. 867539 

Source 

T I P 
Tacoma, WA 

Wood B l o c k 
Sample #3 ( 1 ) 

Date Col lected 1 0 / 2 7 / 8 6 

Time Col lected -

Col lected by K / J / C 

Analysis Units Analyt ical Results 

T o t a l L e a d ( P b ) * mg/Kg ( 2 ) 26 

T o t a l C o p p e r ( C u ) * mg/Kg ( 2 ) 44 

Note: 
(1) In accordance with Mr. Nathan Graves' instructions, wood block submitted was 

analyzed as follows: 

Approximately 2 inches of the wood were cut off the top side (dusty side), 
divided into 3 pieces, i d e n t i f i e d as sample Nos. 1, 2 and 3. Sample No. 
3 was washed with hot water, then cut into two pieces. One washed piece 
of wood was analyzed for to t a l lead and copper as shown above. 

(2) Milligrams per kilogram, wet (as received) weight basis. 

Comments: Analysis by atomic absorption spectrophotometry. 

R e f e r e n c e : " T e s t M e t h o d s for E v a l u a t i n g S o l i d Waste - P h y s i c a l / C h e m i c a l M e t h o d s " , S W - 8 4 6 , S e c o n d E d i t i o n (Rev ised 1 9 8 4 ) , and 
" C a l i f o r n i a A d m i n i s t r a t i v e C o d e T i t l e 2 2 , D i v . 4 " . 

Analyst AD Manager 

T h i s repor t app l ies o n l y l o the s a m p l e inves i iga le r l a n d is n o l necessar i l y i nd i ca t i ve o l the q u a l i t y of appa ren t l y i den t i ca l or s imi lar samp les . 
Tin.' l i ab i l i t y o l the l a b o r a t o r y is l i m n e d to the a m o u n t pa id l o i the repor t by the issuee. The issuee assumes all l i ab i l i t y for Ihe l u i l h e i d is
t r i b u t i o n o l this repor t or its c o n t e n t s a n d b y m a k i n g such d i s t r i b u t i o n agrees to h o l d the l a b o r a t o r y harmless agains l al l c l a ims of persons 
so i n l o i m e d of Ihe c o n t e n t s h c t e o f . 



KP Toxicity Analysis Report 
Kennedy/Jenks/Chilton 

Laboratory Division 
657 Howard Street 

San Francisco, California 94105 
415-362-6065 

For 
Attention 
Address 

Kennedy/Jenks/Chilton 
Mr. Nathan Graves 
33301 Ninth Avenue South, Suite 100 
Federal Way, WA 98003 

Received 
Reported 

10/28/86 
11/4/86 

(K/J/C 6733) 

Lab. No. 

Source 
TIP 
Tacoma, WA 

867539 

Wood Block 
Sample //3 (1) 

Date Collected 

Time Collected 

Collected by 

10/27/86 

K/J/C 

Contaminant 

Lead (Pb)* 

Copper (Cu)* 

Units Concentration in Extract 

mg/L <0.5 

mg/L 0.58 

Fi n a l pH of extract = 3.5 

Note: 
(1) In accordance with Mr. Nathan Graves' i n s t r u c t i o n s , wood block submitted was 

analyzed as follows: 

Approximately 2 inches of the wood was cut off the top side (dusty side), 
cut into 3 pieces and ide n t i f i e d as sample Nos. 1, 2 and 3. Sample No. 
3 was washed with hot water and cut into 2 pieces. 1 washed piece of wood 
was analyzed for lead and copper i n E.P. Toxicity extract as shown above. 

Comments: *Analysis by atomic absorption spectrophotometry. 

Reference: "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, 
SW-846, Second Edi t i o n , 1984, U.S. EPA. 

Analyst AD Manager 

This report applies only to the sample investigated and is not necessarily indicative of the quality of apparently identical or similar samples. 
The liability of the laboratory is limited to the amount pairl for the lepoit by Ihe issuee. The issuee assumes all liability for lhe further dis
tribution of this report or its contents and by making such distribution agrees to hold the laboratory harmless against all claims of persons 
so informed of the contents hereof. 

fc. QJM. 



TMA 
Thermo Analytical Inc. 

TMA/EAL 

2030 Wright Avenue_ 

Richmond, CA 94804-0040 

(415)235-2633 
(TWX) 910-382-8132 

ANALYSIS REPORT 

KENNEDY/JENKS/CHILTON 
33301 9TH SO. FEDERAL WAY 
WASHINGTON, 98031 
ATTN: OWEN LOSHBOUGH 

DATE: 10-6-86 
Samples Received: 9-19-86 

EAL W.O. No. 4602-4 
Purchase Order No. 6733 

SAMPLE IDENTIFICATION LEAD 

EAL CUSTOMER ug/f 

4602-4-1 A - l <1 
4602-4-2 A-2 <1 
4602-4-3 A-3 <1 
4602-4-4 A-4 <1 
4602-4-5 A-5 8 
4602-4-6 B - l <1 
4602-4-7 B-2 <1 
4602-4-8 B-3 <1 
4602-4-9 B-4 <1 
4602-4-10 B-5 3 
4602-4-11 C-0 <1 

HYG/ltm 

Program Manage 



APPENDIX D 

SUPPORTING DATA - INITIAL REMEDIAL MEASURE 



RS WASTE PRODUCT QUESTIONNAIRE 

Irosafe Services of Idaho, Inc. 
P.O. Box 417, Boise, Idaho 83701 

Phone (208) 384-1500 

"f5i, INC. USE 6NLY 

ESI ID NO. 

REGION 

I. GENERAL INFORMATION 
Generator Name T I P f l f t -v-^ 
Facility Address C ^ f>f 

Generator U.S. EPA \okbk/hjljlj0jZ/2$lL/Al£j£. 

Technical Contact K) r Tl 

Broker/Business Contact 
Q VC w r V. >-"M>y< >Lj / . A I, U !• / I / / * — Phone i Q ( 7, 1 ^ 7 V - f' -S 7~V 

II. WASTE PRODUCT DESCRIPTION & CHARACTERISTICS 
A. Waste Product Common Name 

1. Process Generating Waste 

Phone ( r><-'( ) ?>S"S 

B. Hazardous Properties: 
1. U.S. EPA Hazardous Material? B ' Y e s • No 2. U.S. EPA Hazardous Code(s): ft» O O r? 

c. Is Waste Product: • Explosive 
Physical Properties at 70°F: 
1. Physical State: 

S^Sol id • Sludge 

• Liquid • Powder 

Any free liquids at 70°F 

• Yes • No 

1. Density: 

Liquid • 

Solid B l _ J _ l i _ _ 

• Reactive • Radioactive n Pyrophoric • Etiological • Shock Sensitive 

2. Layers: 

• Multilayered 

• Bi-Layered 
S3' Homogenous 

Flash Point (Closed Cup Only): 

• «£70°F . • 140-200°F 

lbs/gallon 

lbs/cubic ft. 
Any debris in waste: 

• Yes 0 No 

Explain 

2. Solids: 

• By Weight 

ID^By Volume . 

Total f t l ' '/>' 

• 70-100°F 

• 101-139°F 

Odor: 

• ' N o n e 

• Strong 

• Mild 

Describe: 

B^No Flash 

• Exact 

Ph. 

n<2 
• 2 - 5 
H'5.1 - 9 

. Viscosity: 
Similar to: 

• Water 
• Motor Oil 

• Honey 

0' Other AL 

• 9.1 - 12.5 
•>12 .5 

• Exact 

E. Chemical Composition (Account for 100% of total) Range 

1 C _ 7C-
-% 

-% 

-% 

-% 

-<Vo 

-<>/b 

-% 

-% 

-% 

-% 

-% 

-"A, 

Metals: 

. Total (PPM) 

O . O I 

v EPA Extraction Procedure 
< m 9 ' L ) n . 

Arsenic (As) <. vl • I 

Barium (Ba) <1 1 

Cadmium (Cd)_ 

Chromium (Cr)_ 

Mercury (Hg) _ 

Lead (Pb) 

Selenium (Se)_ 

Silver (Ag) 

^ 0 . i 

* O i l 

Non Present • 

Pesticides; 

Endrin 

Lindane 

Methoxychlor. 

Toxaphene 

2,4-D 

2,4,5-TP. 

Non Present 

Reactives & Other 
Wastes (PPM): 

Cyanides Dioxin. 

Sulfides Other. 

No 
F. Shipping and Handling Information: 

1. D.O.T. Hazardous Material? Yes No 2. Proper D.O.T. Shipping 

3. D.O.T. ID Number: KJ A <\ I £ \ 4. D.O.T. Ha; 

5. Method of Shipment: ^ Drum and<6> \/ Bulk Other 6. D.O.T. Shipping Container 11 L c\ I~?r7 ^A^-J , KIKW ^""0 ^ <M 

Name: k ' ^ J ' * - * Uft,-,ff , -Sf.r-J , 

~> O f H - IT 

7. Projected Volume: 

Per _ . One Time 

_Tons .Gallons . _Cubic Yards . .Other 

Week Month Quarter. Year 

Comments: 

GENERATOR CERTIFICATION STATEMENT 
I hereby certify that as an authorized representative of the generator named above, all information submitted in this and all the attached 
documents is ftie and accurate. Analysis of the waste was conducted in accordance with the approved test methods in 40 CFR 261 on a 
representative sample as defined In 40 CFR 261.20. To the best of my knowledge, all known (40 CFR 261) and suspected hazardous com
ponents ha<^ been included// thisfdocurpentation. All material and packaging will comply wi)h all current regulations 

Signature Title 

agjqg will comply wyh all current regulations. / 

PrWCftK-t Date JjJj£/£6_ 
ESI, INC. USE ONLY 

Reviewed by: Date Approved: Date Dented: Claeefricatlon: 

Treatment: WDS Code: 



i i~i 
Envirosafe Services of Idaho, Inc. 

P.O. BOX 936 
MOUNTAIN HOME. IDAHO 83647 

TELEPHONE (208) 587-8434 

INDUSTRIAL WASTE 

MATERIAL 

DISPOSAL ORDER 

D A T E : December 12, 1986 
G E N E R A T O R NO. 

A C C O U N T NO. 

Page 1 Of 

D. 0. NUMBER 

2520 
THIS N U M B E R MUST A P P E A R O N 
A L L C O N T A I N E R S , B I L L S OF L A D I N G 
M A N I F E S T S A N D C O R R E S P O N D E N C E . 

1_ 

TIP Management, Inc. 
5202 South Proctor St. 
Tacoma, WA 

" G E N E R A T O R " 

n r Same 

" P L A N T " 
_J 

S T I M A T E D D E L I V E R Y / S H I P D A T E 

To be Scheduled 
F A C I L I T Y A D D R E S S : 

ESI, Inc. 10.5 NW of Grandview, Idaho 83624 
E N E R A T O R C O N T A C T A N D T E L E P H O N E NO. 

Thomas R. Ande rson 206-383-3545 
G E N E R A T O R E P A ID NO. 

WAD 980 836 266 
R A N S P O R T E R E P A ID NO. 

Transportation to be provided by generator 
F A C I L I T Y E P A ID NO. 

IDD 073 114 654 
ITEM # EPA 

WASTE ID # 
DOT 

WASTE ID # 
ESTIMATED 
QUANTITY 

GENERAL DESCRIPTION OF 
INDUSTRIAL WASTE MATERIAL 

UNIT DISPOSAL 
PRICE 

D008 NA9189 10 yrds Lead Contaminated Soil WPQ #: 0125T-X $ 100.00/ton 

Idaho State Hazardous Waste Tax $ 0.01/lb 

Casn'ers Chec c to accomo>any the load for $1,200.00. 

a io Id 
vehH 

Tra T 
Man J 

Hi State 
cle priio 

zardous Wa 
to receip 

te Trip Pe 
of materia 

nn it fee of $20.00/truckload must be paid by ea 
at ESII. 

:h 

sporter mjist comply j/ith ESII routing and scheduling as per the ESII Compliant 
a 1. 

REFER A L L INQUIRIES AND CORRESPONDENCE 
RELATIVE TO THIS ORDER TO ATTENTION OF 

Russ Smith 

S A L E S R E P R E S E N T A T I V E 

OR ENVIROSAFE SERVICES OF IDAHO, INC. 

B Y : . 

TITLE: Vice President & General Mgr. 

DATE: 

SII005 © ENVIROSAFE SERVICES, INC. 1984 

A L L PRICING QUOTED HEREIN SHALL REMAIN FIRM FOR NINETY (90) DAYS 
FROM THE DATE HEREOF; THEREAFTER QUOTED PRICING IS SUBJECT 
TO CHANGE. 

ACKNOWLEDGEMENT 
GENERATOR HEREBY ACKNOWLEDGES ACCEPTANCE OF THIS DISPOSAL 
ORDER. GENERATOR HAS READ THE TERMS AND CONDITIONS APPEARING 
ON THE REVERSE SIDE OF THIS DISPOSAL ORDER AND AGREES TO BE 
BOUND BY THE PROVISIONS THEREOF. 

DATE: 86 
GENERATOR: T*/yt? A^^tHp, 

ORIGINAL 



.• ' i v * 1 • • ' • • . _ • » : * . ; " ' . .î )>••••• - i -

UNIFORM HAZARDOUS 
WASTE MANIFEST 

C R O W I E Y 
EMVIRONMEMTAL S E R V I C E S C O R P . 

3400 EL Marginal Way & 
SoaHle, WA 98131 208-682-4898 

1. Genera to r ' s US EPA IP No . Mani fest 2. Poge 1 

of / 

Information in the shaded areas is 
not required by Federa l law. 

3. Generator 's N a m e a n d Ma i l i ng Address 

TT J " . P / ) l > l » i /K t , * /<A 'T , -i «o «_ . 

4. Gene ra to r ' , Phone ( ^ ) y f j ^ ^ f f ^ 

A. State Mani fest Document Number 

8. State Generator 's ID 

5. Transporter 1 C o m p a n y N a m e US EPA ID Number 

V H P • r . ^ j f ^ n ? _* • 
C . State Transporter's ID 

D. Transporter's Phone J t j , 5 3 Z C / X < T f ^ 

7. Transporter 2 C o m p a n y N a m e 

I 
US EPA ID Number E. State Transporter's ID 

F. Transporter's Phone 

9. Des ignated Facility N a m e a n d Site Address 10. US EPA ID Number G . State Facility's ID 

//'.S *JUJ Cf f^fiAr-WS/'f-") >/),.. f,- [j.Q.Vj.l". 7- j j t</. U 
H. Facility'* Phone 7 

11. US DOT Description [Including Proper Shipping Name, Harare! Class, and ID Number) 

HM 

GUn-e- Ay/1 1ttr{ 

12. Containers 

No . Type 

13. 
Total 

Quanti ty 

urt(,o 

14. 
Unit 

W t / V o l 

' • I. 
Was te N o . -

C O 

J . Add i t iona l Detcrfpttoni for Mater ia ls l i n e d Above ** - r ' K. Hand l ing Codes for Wastes Listed Above 

15. Spec ia l Hand l ing Instructions a n d Add i t iona l Information 

b . O . " ° ~ ": • W K / v r e . % . f a . J A 
1 C#^ctrt J'V> + _ 

l o . G E N E R A T O R ' S C E R T I F I C A T I O N : J f t w « b y d e c l a r e that the contents of this cons ign—ent a r e fu l ly a n d accura te ly desc r ibed a b o v e by p r o p e r sh ipp ing n a m e a n d o r e c lass i f ied , p a c k e d , 

m a r k e d , a n d l a b e l e d , o n d a r e in a l l f espec t i ' i n p r o p e r cond i t ion for t ranspor t by h i g h w a y a c c o r d i n g to a p p l i c a b l e in ternat iona l a n d na t iona l gove rnmen ta l regu la t ions. 

Unless I a m a smal l quant i ty g e n e r a t o r w h o has b e e n e x e m p t e d by statute or regu la t i on f rom the duty to moke a waste min imizat ion cer t i f icat ion under Sect ion 3002(b) of R C R A , I a lso cert i fy 

that I h a v e a p r o g r a m in p l a c e to reduce the vo lume a n d toxicity of was te g e n e r a t e d to the d e g r e e I h a v e d e t e r m i n e d to b e economica l l y p rac t i cab le a n d I have se lec ted the me thod of 

t reatment , i t o r a g e , or d i sposa l current ly a v a i l a b l e to m e which min imizes the present a n d futureyf f t reat to h u m a n hea l th a n d the env i ronment . 

Printed/Typed Name . j / * 

T A sr*** -s R • A ^ckrjM f r f j ' ' fc*it 
Signature M o n t h Dov Yei 

U\l& 
17. Transporter 1 Acknowledgement of Receipt of Mater ia ls 

18. Transporter 2 Acknowledgement of Receipt of Mater ia ls 

M o n t h D a y - . Y e a r , 

Pr in ted /Typed N a m e Signature M o n t h D a y Year 

19. Discrepancy Indication Space 

20. Facility Owner or Opera to r : Cert i f icat ion of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

Pr in ted /Typed N a m e Signature M o n t h O o y Year 

L_J_J 
GENERATOR'S COPY 



TIP MANAGEMENT, INC. 
CS 2259 

1123 Port of Tacoma Road 
Tacoma, WA 98401 

5 January 1987 

Envirosafe Services of Idaho, Inc. 
P. 0. Box 417 
Boise, ID 83701 

Attention: Ms. Carol Price 

Subject: Correction to Uniform Hazardous Waste Manifest 
D.O. Number 2520 
WPQ//: 0125T-X 

Dear Ms. Price: 

With regard to the uniform hazardous waste manifest i d e n t i f i e d below: 

Generators ID No. WAD 980836266 
Manifest Document No. 00001 
D.O. Number 2520 
WPQ#: 0125T-X 

Please note the following corrections: 

Item H - F a c i l i t y ' s Phone. This number should be changed to 
"208-834-2275". 

Item 12 - Containers, Type. This entry should be changed to "DT". 

Item 13 - Total Quantity. This entry should be changed to "20,660". 

Item 14 - Unit, Wt/vol. This entry should be "LBS". 

We understand that you have already corrected the manifest to r e f l e c t these 
changes/additions. 

Please c a l l l us at (206) 383-3545 i f you have any questions. 

Very t r u l y yours, 

President 
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APPENDIX E 

AQUATIC FATE AND MOBILITY OF SELECTED COMPOUNDS1 

Arsenic 

The fate of arsenic i n the aquatic environment i s complex, depending on 
a number of factors including Eh, pH, metal sulfide and sulfide ion 
concentrations, presence of phosphorus minerals, iron concentration, 
temperature, s a l i n i t y , and d i s t r i b u t i o n and composition of the biota. 
It appears that, i n most cases, the sediment i s the major sink for 
arsenic, but that mobilization by bacteria and other benthic organisms 
returns much of this arsenic to the cycle. Much, i f not most, of the 
arsenic introduced to the aquatic ecosystem i s eventually transported i 
solution to the oceans. 

Lead 

Sorption processes are effective i n reducing the concentration of s o l 
uble lead i n natural water and result i n enrichment of bed sediments 
near the source. The equilibrium s o l u b i l i t y of lead with carbonate, 
sulfate, and sulfide i s low. In severely contaminated areas, precipita 
tion may be important i n co n t r o l l i n g the mobility of this metal, but 
under most circumstances, sorption predominates. The tendency for lead 
to form complexes with naturally occurring organic materials (e.g., 
humic and f u l v i c acids) increases i t s adsorptive a f f i n i t y for clays and 
other mineral surfaces. Bioaccumulation of weakly sorbed lead phases 
may result i n remobilization. Lead is generally not biomagnified; 
bioconcentration factors tend to decrease as the trophic level 
increases. 

Zinc 

Most of the zinc introduced into the aquatic environment i s partitioned 
into the sediments by sorption onto hydrous iron or manganese oxides, 
clay minerals, and organic materials. The efficiency of these material! 
i n removing zinc from solution varies according to their concentrations 
pH, Eh, concentrations of ligands, and the concentration of zinc. Pre
c i p i t a t i o n of the sulfide i s an important control on the mobility of 
zinc i n reducing environments. Under aerobic conditions, precipitation 
of zinc compounds is probably important only where zinc i s present in 
high concentrations. Zinc i s bioaccumulated, which i s to be expected Ii 
view of the fact that i t i s an essential nutrient. Although the biota 
appear to be a minor reservoir of zinc r e l a t i v e to the sediments, bio
l o g i c a l a c t i v i t y can aff ect the mobility of zinc in the aquatic environ -

ment. 

From "Water-Related Environmental Fate of 129 P r i o r i t y Pollutants", 
EPA - 440/4-79-029 a, b, 1979 
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Copper 

Copper exhibits a very complex behavior In the aquatic environment. 
Sorption processes are probably most important i n controlling copper 
d i s t r i b u t i o n and include: coprecipitation/sorption by hydrous iron and 
manganese oxides; ion exchange i n the crystal l a t t i c e structure of car
bonate minerals; adsorption to clays and other mineral surfaces; and 
adsorption to organic s o l i d s . Sorption appears to be more important 
than precipitation i n most circumstances. 

Both organic and inorganic ligands complex copper. Under normal condi
tions, most of the copper i n solution i s In complexed form. These com
plexes a l t e r the behavior of copper to the extent that i t i s generally 
more soluble i n natural waters than would be predicted by conventional 
analysis employing thermodynamic e q u i l i b r i a , and i t has a greater 
adsorptive a f f i n i t y for hydrous solids than uncomplexed forms. 

Cadmium 

Cadmium i s mobile i n the aquatic environment rel a t i v e to most other 
heavy metals. It occurs as the divalent metal cation i n acidic and c i r -
cumneutral water, and i t forms complexes with organic material i n highly 
polluted waters and complexes with carbonate and hydroxide ions at 
higher pH values. The formation of complexes with humic substances i s 
important because these complexes are more easily assimilated by the 
sediments than the hydrated divalent cation. Sorption processes are the 
most important factor i n reducing the aquatic load and transport velo
c i t y of cadmium. Cadmium i s less mobile i n alkaline than i n acidic wat
ers. Sorption to organic materials and clay minerals, co-precipitation 
with hydrous metal oxides and substitution i n carbonate minerals a l l 
affect the d i s t r i b u t i o n and fate of cadmium. Cadmium, although highly 
toxic, i s concentrated by a l l organisms. 

38A E-2 6733 
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APPENDIX F 

TOXICOLOGY OF SELECTED COMPOUNDS 

Arsenic 

Arsenic i s a naturally occurring element often referred to as a metal, 
although chemically c l a s s i f i e d as a metalloid. 

The t y p i c a l systemic manifestations of arsenic poisoning due to inges
tion usually include g a s t r o i n t e s t i n a l disturbances. Death, which i s 
generally preceded by restlessness, convulsions, or coma, may result 
from cardiac f a i l u r e . In subacute poisoning, symptoms are less 
intense. Although few human epidemiologic studies have provided e v i 
dence of arsenic-induced reproductive or teratogenic effects, several 
studies have shown that sodium arsenate induces several developmental 
malformations i n embryo chicks, hamsters, rats and mice. 

Arsenic compounds have caused chromosomal damage In a number of biolog
i c a l systems, al e r t i n g t oxicologists to the p o s s i b i l i t y of arsenic-
induced mutagenesis. 

There i s evidence that inorganic arsenic i s a skin carcinogen i n man 
(EPA 1980a) and s i g n i f i c a n t evidence that i t i s a lung carcinogen. 

Lead 

Lead occurs ubiquitously i n the environment. Surface waters worldwide 
contain lead at low concentrations i n the range of 1 to 10 ug/L. Lead 
can enter drinking water d i s t r i b u t i o n systems i n areas where highly 
a c i d i c water with low hardness and a l k a l i n i t y dissolve lead from rocks 
i n aquifers or from lead pipes and f i t t i n g s . The dietary contribution 
of lead i s approximately 200 ug/day for adults and AO to 200 ug/day for 
children (aged three months to nine years). Lead concentrations in 
ambient a i r ranges from about 0.1 ug/m^ i n rural areas to 10 ug/m-' i n 
areas of heavy t r a f f i c (EPA, 1980b). 

Lead i s accumulated i n the human body; however, the amount of lead that 
can be tolerated without e l i c i t i n g adverse effects has not been estab
lished. Acute symptoms of lead poisoning include a burning sensation i n 
the mouth, severe t h i r s t , inflammation of the gastrointestinal tract 
accompanied with vomiting and diarrhea ( S i t t i g , 1981). Chronic exposure 
to lead can result in the loss of appetite, nausea, vomiting, severe 
abdominal pain, paralysis, mental confusion, visual disturbances, 
anemia, and convulsions ( S i t t i g , 1981). 

There i s a lack of s c i e n t i f i c evidence to show that lead i s a terato
genic, mutagenic, or carcinogenic agent i n humans (EPA 1980b). 
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Zinc 

Zinc metal occurs i n nature i n the s u l f i d e , oxide, or carbonate forms 
( S i t t i g , 1981). It i s an essential nutrient for human and animal metab
olism; an acceptable daily intake for zinc i n food has not been estab
lished. Based on organoleptic effects, the secondary drinking water 
standard for zinc has been established at 5.0 mg/L. At zinc levels of 
5.0 mg/L or greater, a b i t t e r taste i s detected by some people. Zinc i s 
not considered a carcinogenic agent. Studies on experimental animals 
and humans administered with zinc therapeutically and exposed to zinc 
occupationally, indicate that i t can be tolerated over a long period of 
time. The most commonly reported effect of high-level exposure i s 
interference with copper metabolism, resulting i n a reversible copper 
deficiency condition. There i s an inadequate toxicological data base 
for evaluating water quality c r i t e r i a for zinc due to deficiencies in 
the experimental studies reported* i n the l i t e r a t u r e (EPA, 1980c). 

Copper 

Copper i s widespread i n the earth's crust, and the extensive use of cop
per and i t s compounds by man since prehistoric times has added copper to 
the environment and the ecosystem i n highly variable concentrations. 

Most copper absorption i n man takes place i n the stomach and the duode
num. It i s rapidly transported to the blood serum and taken up by the 
l i v e r . Approximately 40 to 60 percent of dietary copper i s absorbed, 
the remainder being f e c a l l y excreted. 

Copper t o x i c i t y produces a metallic taste i n the mouth, nausea, vomit
ing, epigastric pain, diarrhea, and depending on the severity, jaundice, 
hemolysis, hemoglobinuria, hematuria, and o l i g u r i a . In severe cases, 
anuria, hypotension, and coma can occur. 

A non-fatal type of copper poisoning has symptems of l a r y n g i t i s , bronch
i t i s , i n t e s t i n a l c o l i c with catarrh, diarrhea, general emaciation, and 
anemia. 

There i s some evidence that copper may Increase the mutagenic a c t i v i t y 
of other compounds, including triose reductone and ascorbic acid. 

There i s very l i t t l e evidence in l i t e r a t u r e to suggest that copper has a 
teratogenic effect i n either animals or humans. Copper i t s e l f has not 
been shown to be mutagenic. There i s very l i t t l e evidence i n l i t e r a t u r e 
to suggest that copper has a carcinogenic effect i n either animals or 
humans. (EPA, 1980d). 

Cadmium 

Cadmium i s a b i o l o g i c a l l y non-essential, non-beneficial element of high 
t o x i c i t y potential. The major route of cadmium exposure to humans i s 
dietary. Drinking water normally does not contain cadmium i n concentra
tions greater than one ug/L, accounting for less than ten percent of the 
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t o t a l daily absorption for the majority of the U.S. population. A i r 
borne occupational exposure i s another recognized route for human expo
sure to cadmium. I t i s absorbed into the body through the gastrointes
t i n a l t r a c t , concentrating i n the l i v e r , kidneys, pancreas, and thyroid 
glands of humans and animals ( S i t t i g , 1981). 

Cadmium has been shown to be teratogenic i n several rodent species f o l 
lowing the administration of large parental dosages (4-12 mg/kg). Stud
ies investigating the mutagenic potential of cadmium ae inconsistent. 

The International Agency for Research on Cancer (IARC, 1982) has c l a s s i 
fied cadmium as a chemical for which there i s s u f f i c i e n t evidence of 
carcinogenicity i n animals, however, inadequate data exists for humans. 
(EPA, 1980e). 
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APPENDIX G 

NCP POTENTIALLY APPLICABLE OR 
RELEVANT AND APPROPRIATE REQUIREMENTS 

1. EPA's Office of External A f f a i r s , Section 404 (b)(1) Guidelines 
for Specification of Disposal Sites for Dredged or F i l l Material 
(40 CFR Part 230). 

2. EPA's Office of Solid Waste administers, inter a l i a , the Resource 
Conservation and Recovery Act of 1976, as amended (Publ. L. 
94-580, 90 Stat 95, 42 U.S.C. 6901 et seq.). Potentially applic
able or relevant requirements pursuant to that Act are: 

A. Open Dump C r i t e r i a - Pursuant to RCRA Subtitle D c r i t e r i a for 
c l a s s i f i c a t i o n of s o l i d waste disposal f a c i l i t i e s (40 CFR 
Part 257). Note: Only relevant to nonhazardous wastes. 

b. In most situations, Superfund wastes w i l l be handled in 
accordance with RCRA Subtitle C requirements governing stand
ards for owners and operators of hazardous waste treatment, 
storage, and disposal f a c i l i t i e s : 40 CFR Part 264, for per
mitted f a c i l i t i e s , and 40 CFR Part 265, for interim status 
f a c i l i t i e s . 

o Groundwater Protection (40 CFR 264.90-264.109) 

o Groundwater Monitoring (40 CFR 265.90-265.94) 

o Closure and Post Closure (40 CFR 264.110-264.120, 
265.110-265.112) 

o Waste Pi l e s (40 CFR 264.250-264.269, 265.250-265.258) 

o L a n d f i l l s (40 CFR 264.300-264.339, 265.330-265.316) 

3. EPA's Office of A i r and Radiation administers several potentially 
applicable or relevant and appropriate statutes and regulations 
including: 

a. Clean A i r Act (42 U.S.C. 7401). 

o National Ambient A i r Quality Standards for t o t a l sus
pended particulates (40 CFR Parts 50.6-50.7) 

4. EPA's Office of Water administers several potentially applicable 
or relevant and appropriate statutes and regulations including: 

a. Section 14.2 of the Public Health Service Act as amended by 
the Safe Drinking Water Act as amended (Pub. L.93-523, 88 
Stat. 1660, 42 U.S.C. 300f et. seq.). 
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o Maximum Contaminant Levels (for a l l sources of drinking 
water exposure). (40 CFR 141.11-141.16) 

b. Clean Water Act as amended (Pub. L. 92-500, 86 Stat. 816, 33 
U.S.C. 1251 et. seq.). 

o Requirements established pursuant to sections 301, 302, 
303, (including State water quality standards), 306, 
307, (including Federal pretreatment requirements for 
discharge into a pub l i c l y owned treatment works), and 
403 of the Clean Water Act. (40 CFR Parts 131.400-469). 

5. Other Federal Requirements 

a. OSHA requirements for workers engaged in response a c t i v i t i e s 
are codified under the Occupational Safety and Health Act of 
1970 (29 U.S.C. 651). The relevant regulatory requirements 
are included under: 

o Occupational Safety and Health Standards (General 
Industry Standards) (29 CFR Part 1910). 

o The Safety and Health Standards for Federal Service 
Contracts (29 CFR Part 1926). 

o Recordkeeping, reporting, and related regulations (29 
CFR Part 1904). 

b. H i s t o r i c Sites, Buildings, and Antiquities Act (16 U.S.C. 
461). 

c. National Historic Preservation Act, 16 U.S.C. 470. Compli
ance with NEPA required pursuant to 7 CFR Part 650. Protec
tion of Archaeological Resources: Uniform Regulations-
Department of Defense (32 CFR Part 229, 229.4). Department 
of the Interior (43 CFR Part 7, 7.4). 

d. DOT Rules for the Transportation of Hazardous Materials, 49 
CFR Parts 107, 171.1-171.500. Regulation of a c t i v i t i e s in or 
affecting waters of the United States pursuant to 33 CFR 
Parts 320-329. The following requirements are also triggered 
by Fund-financed actions: 

o Endangered Species Act of 1973, 16 U.S.C. 1531. 
(Generally, 50 CFR Parts 81, 225, 402). Wild and Scenic 
Rivers Act, 16 U.S.C. 1271. 

o Fish and W i l d l i f e Coordination Act, 16 U.S.C. 661 note. 

o Fish and W i l d l i f e Improvement Act of 1978, and Fish and 
Wi l d l i f e Act of 1956, 16 U.S.C. 742a note. 
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o Fish and W i l d l i f e Conservation Act of 1980, 16 U.S.C. 
2901. (Generally, 50 CFR Part 83). 

o Coastal Zone Management Act of 1972, 16 U.S.C. 1451. 
(Generally, 15 CFR Part 930 and 15 CFR 923.45 for A i r 
and Water Pollution Control Requirements). 

Other Federal C r i t e r i a , Advisories, Guidance, and State Standards to be 
Considered: 

1. Federal C r i t e r i a , Advisories, and Procedures 

a. Federal Water Quality C r i t e r i a (1976, 1980, 1984). Note: 
Federal Water Quality C r i t e r i a are not l e g a l l y enforceable. 
State water quality standards are l e g a l l y enforceable, and 
are developed using appropriate aspects of Federal Water 
Quality C r i t e r i a . In any cases, State Water Quality 
Standards do not include s p e c i f i c numerical limitations on a 
large number of p r i o r i t y pollutants. When neither State 
standards nor MCLs exist for a given pollutant, Federal Water 
Quality C r i t e r i a are pertinent and, therefore, are to be 
considered. 

b. Health Effects Assessments (HEAs). 

c. Recommended Maximum Concentration Limits (RMCLs). 

d. OSHA health and safety standards that may be used to protect 
public health (nonworkplace). 

e. Health Advisories, EPA Office of Water. 

f. Public health basis for the decision to l i s t pollutants as 
hazardous under section 112 of the Clean A i r Act. 

g. EPA's Groundwater Protection Strategy. 

h. New Source Performance Standards for Storage Vessels for 
Petroleum Liquids. 

i . Advisories issued by FWS and NWFS under the Fish and W i l d l i f e 
Coordination Act. 

j . Executive Orders related to Floodplains (11988) and Wetlands 
(11990) as implemented by EPA's August 6, 1985, Policy on 
Floodplains and Wetlands Assessments for CERCLA Actions. 

k. Waste load allocation procedures, EPA Office of Waste. 

1. Federal sole source aquifer requirements. 
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2. State Standards 

a. State Implementation Plans and Delegated Programs Under Clean 
Ai r Act. 

b. State of Washington, Fin a l Cleanup Policy. 

c. Requirements of authorized (Subtitle C of RCRA) State 
Hazardous Waste Programs. 

d. A l l other State requirements, not delegated through EPA 
authority. 

e. Approved State NPDES programs under the Clean Water Act. 

f. Approved State UIC programs under the Safe Drinking Water 
Act. Note: Many other state and l o c a l requirements could be 
pertinent. Forthcoming guidance w i l l include a more 
comprehensive l i s t . 

3. USEPA RCRA Guidance Documents 

a. Test Methods for Evaluating Solid Waste: 

o Solid Waste Leaching Procedure Manual. 

o Methods for the Prediction of Leachate Plume Migration 
and Mixing. 

o Hydrologic Evaluation of L a n d f i l l Performance (HELP) 
Model Hydrologic Simulation on Solid Waste Disposal 
Sites. 

o Procedures for Modeling Flow Through Clay Liners to 
Determine Required Liner Thickness. 

o Test Methods for Evaluating Solid Wastes. 

o A Method for Determining the Compatibility of Hazardous 
Wastes. 

o Guidance Manual on Hazardous Waste Compatibility. 

b. EPA's RCRA Design Guidelines: 

o Surface Impoundments, Liner Systems, Final Cover and 
Freeboard Control. 

o Waste P i l e Design - Liner Systems. 

o Land Treatment Units. 

o L a n d f i l l Design - Liner Systems and Fina l Cover. 
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c. Technical Resource Documents (TRDs): 

o Evaluating Cover Systems for Solid and Hazardous Waste. 

o Hydrologic Simulation of Solid Waste Disposal Sites. 

o L a n d f i l l and Surface Impoundment Performance Evaluation. 

o Management of Hazardous Waste Leachate. 

o Guide to the Disposal of Chemically Stabilized and 
S o l i d i f i e d Waste. 

o Closure of Hazardous Waste Surface Impoundments. 

o Hazardous Waste Land Treatment. 

o S o i l Properties, C l a s s i f i c a t i o n , and Hydraulic 
Conductivity Testing. 

d. Permitting Guidance Manuals: 

o Permit Applicant's Guidance Manual for Hazardous Waste 
Land Treatment, Storage, and Disposal F a c i l i t i e s . 

o Permit Writer's Guidance Manual for Hazardous Waste Land 
Treatment, Storage, and Disposal F a c i l i t i e s . 

o Permit Writer's Guidance Manual for Subpart F. 

o Permit Applicant's Guidance Manual for the General 
F a c i l i t y Standards. 

o Waste Analysis Plan Guidance Manual. 

o A Guide for Preparing RCRA Permit Applications for 
Existing Storage F a c i l i t i e s . 

o Guidance Manual on Closure and Postclosure Interim 
Status Standards. 

4. USEPA Office of Water Guidance Documents 

a. Water Quality Guidance Documents: 

o Technical Support Manual: Waterbody Surveys and 

Assessments for Conducting Use A t t a i n a b i l i t y Analyses 
(1983). 

o Water-Related Environmental Fate of 129 P r i o r i t y 
Pollutants (1979). 

o Water Quality Standards Handbook (1983). 
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o Technical Support Document for Water Quality-Based 
Toxics Control. 

b. NPDES Guidance Documents: 

o NPDES Best Management Practices Guidance Manual (June 
1981). 

o Case studies on Toxicity Reduction Evaluation (May 
1983). 

c. Pretreatment Guidance Documents: 

o 304(g) Guidance Document Revised Pretreatment Guidelines 
(3 Volumes) 

5. USEPA Manuals for the Office of Research and Development 

a. SW 846 methods-laboratory analytic methods. 

b. Lab protocols developed pursuant to Clean Water Act Section 
304(h). 
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APPENDIX H 

TECHNOLOGY COST CALCULATIONS 

Technological 
A c t i v i t y 

Cost 
Date Source 

Base Cost 
Estimate Cost Modifiers 

Present 
Cost Comments 

Grading 1982 ELI $4720/acre 1.4 
1.2 

Health & Safety Factor 
Cost Index Ratio 

$7552/acre Does not include 
f i l l material cost 

S o i l Excavation 1985 EPA $2.00/yd3 3.0 Health & Safety Factor $6.00/yd3 

B a c k f i l l Material 

Topsoil 

1986 

1985 

Verbal Quote 

EPA 

$3.00/yd3 

$10.30/yd3 

— $3.00/yd3 

$10.30/yd3 

S o i l costs 
include 
delivery 

Revegetation 
Capital 
O&M 

1982 
1982 

ELI 
ELI 

$1500/acre 
$800/acre/yr 

1.2 
1.2 

Cost Index Ratio 
Cost Index Ratio 

$1800/acre 
$960/acre/yr 

Includes hydro-
seeding & mulching 

Capping 
Asphalt 

Capital 
O&M 

Concrete 
Capital 
O&M 

1986 
1982 

1986 
1982 

Verbal Quote 
ELI 

Verbal Quote 
ELI 

$40,900 lump sum 
$700/yr 

$11.25/yd2 

$700/yr 

1.2 

1.2 

Cost Index Ratio 

Cost Index Ratio 

$40,900 lump sum 
$840/yr 

$11.25/yd2 

$840/yr 

4"Base, 4" Asphalt 

4" with sealed 
seams 

RCRA Cap 
Capital 
O&M 

1985 
1982 

EPA 
ELI 

$49/yd2 

$700/yr + 
$800/acre/yr 

1.2 Cost Index Ratio 
$49/yd 2 

$840/yr + 
$960/acre/yr 

Includes 3" top 
s o i l . l ' sand, '1 
compacted clay, 
30-mil HPDE l i n e r , 
2' compacted clay, 
f i l t e r f a bric & 
quality testing 



APPENDIX H 

TECHNOLOGY COST CALCULATIONS, CONT. 

Technological 
A c t i v i t y 

Cost 
Date Source 

Base Cost 
Estimate Cost Modifiers 

Present 
Cost Comments 

Bentonite Admix. 
Capital 1985 EPA $10/yd2 - $10/yd 2 Includes mixing & 

placing 

Synth. Membranes 
Non-reinforced 
Reinforced 

1985 
1985 

EPA 
EPA 

$ l l / y d 2 

$13/yd2 

$ l l / y d 2 

$13/yd 2 

Inc. i n s t a l l a t i o n 
but not earthwork 

Transport 
So i l s 1986 Verbal Quote $38/ton - $68.4/yd3 1.8 tons/yd 3 

Disposal 
Soils/Dust/Bldg 
Soils/Dust/Bldg 

1986 
1986 

Verbal Quote 
Verbal Quote 

$114/ton 
$14/ton 

- $205.2/yd3 

$25.2/yd3 

At Arlington 
At sanitary land
f i l l 

Ind. Vacuuming 1986 Verbal Quote $30 ,000 lump sum - $30,000 lump sum Does not include 
disposal 

Bldg. Demolition 

Chemical Dust 
Suppressant 

1986 

1985 

Average Bid 

EPA 

$17 ,300 lump sum 

$800/acre 

$17,300 lump sum 

$800/acre 

Complete demoli
tion 

S o l i d i f i c a t i o n 
Cement-based 
Lime-based 

1985 
1985 

EPA 
EPA 

$75/ton 
$40/ton -

$135/yd3 

$72/yd 3 

Does not include 
secondary con
tainment or f i n a l 
transport & d i s 
posal 



APPENDIX H 

TECHNOLOGY COST CALCULATIONS", CONT. 

Technological Cost Base Cost Present 
A c t i v i t y Date Source Estimate Cost Modifiers Cost Comments 

Thermoplastic 1985 EPA $45/ton - $81/yd 3 Includes secondary 
containment but 
not f i n a l trans

Surface Micro 1985 $162/yd3 

port & disposal 
Surface Micro 1985 EPA $90/ton - $162/yd3 Does not include 
encapsulation 

$162/yd3 

f i n a l transport & 
disposal 

C l a s s i f i c a t i o n 1982 EPA $85/ft 3 1.2 Cost Index Ratio $2754/yd3 

disposal 

Recycling at 
Asarco 1986 Verbal Quote $200/ton $360/yd3 Does not include 

transport 

Underground 
Tank Removal 1986 Bid $2800 lump sum - $2800 lump sum 

Sources: 
EPA - U.S. Environmental Protection Agency, 1985. Remedial Action at Waste Disposal Sites. 
ELI - Environmental Law I n s t i t u t e , 1985. Compendium of Costs of Remedial Technologies at Hazardous Waste S i t e s . 
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0th Tacoma as an automobile production center. Leonard began his operation 

the old South Tacoma Garage at S. 54th and Washington. This facility was 

primarily a dealership for White Steamers which became an auto rental agency 

in 1907 when fire swept through the dealership, burning one of the cars. 

Leonard later moved to a new building in the 5600 block of South Tacoma Way. 

This new location served as both a garage and automobile assembly plant. 

Parts for Currier, Metz and Stoddard-Dayton cars were shipped in by boxcar 

and assembled in the South Tacoma plant. In 1916 Leonard obtained a Ford 

agency which Tom Hallon bought from the Leonard family during the Great 

Depression. 

In 1928 the dominant feature of the South-Tacoma area was s t i l l the 

Northern Pacific Railroad shops. These shops were the largest Northern 

Pacific f a c i l i t y west of Minneapolis. With approximately 135 acres of land 

rir.d 48 acres of roofing, i t was the largest employer in South Tacoma. The 

<•• ;'loyment of the NPRR yards extended to related industries which settled in 

the immediate area as suppliers of the NP. 

Griffen Wheel bought their plant from the American Foundry Company in 

1E97. As a major supplier of wheels, brass and lead castings to the NP, 

Uiffcn Wheel grew with the rail yard. Slag and tailings from the foundry 

re deposited on the west side of the foundry. 

At 5402 South Washington there was a firm called Specialty Foundry, 

w^.ilc very l i t t l e is known about this-business, one might assume they had 

slag and tailing piles as well as some other industrial wastes. 

While the Northern Pacific had Griffen Wheel (and perhaps Specialty Foundry) 

doing some facets of their metal work, the NP shops had their own blacksmith 



casting f a c i l i t i e s . This reportedly included a zinc plant which did 

xfnc casting and galvinizing work. i 

The NPRR shops of 1928 were the major facilities for building and 

repairing passenger coaches and freight cars. These were also the primary 

shops for the steam locomotives. Locomotives were repaired and cleaned at 

this location. A former employee recalled two cleaning tanks, one presumably 

hot caustic and the other a cold solvent tank. These tanks were roughly 

20* x 50' x 12*. They were dug into the ground and lined with cement. 

While the exact contents of these tanks was not known by any of the former employees 

contacted during this study, the contents have been inferred from 

the characteristics of these dip vats. It is not known how often, i f ever, 

these vats were cleaned and/or changed. 

An inventory of businesses from the Tacoma city directory of 1928 listed 

roughly 100 commercial entities in the South Tacoma Channel area. Roughly 

50% of those entities were engaged in the automobile and/or petroleum products 

distribution. Even in 1928, South Tacoma had a district "auto row" located 

between South 56th and South 60th on Union Ave. (now called South Tacoma Way). 

This section of South Tacoma Way had retained this identity to the present. 

Service stations, which are presumed to have been primarily fuel distributors, 

were scattered throughout the South Tacoma Channel area. 

It has only been during the past few years that our socity has realized 

the potentially harmful effects of the various oils and solvents used in the 

automotive maintenance business. In 1928 there were 22 businesses involved 

in automobile sales and service between South 56th and South 70th on Union Ave. 

Such a concentration of business indicated this segment of South Tacoma Way 

could be a potential "hot spot" of solvent contamination. 

ln the northern end of the South Tacoma Channel there were two large o i l •. 

producer/distributors. These were the Texas Co. oil producers of 3007 S. Pine, 
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l 4 stain is water based, however, they previously used an "asphalt varnish 

and mineral spirits" stain. The staining machine is cleaned by letting the 

stain run onto the ground. This runoff could be an historic pollution problem. 

Another finishing company has extremely concentrated solvent vapors but no 

apparent on-site pollution. The primary concern at this shop is the small 

amount of sludge which goes into the dumpster. 

Miscellaneous 

Of the 13 firms which did not fit into any of the previous categories, 

only one had practices of concern. A janitorial service receives free samples 

of various spot removers, detergents and floor strippers. If these samples don't 

perform adequately, they are thrown into the dumpster. Some of the carpet spot 

removers contain carbon tetrachloride, perchlorethylene, trichlorethylene 

and petroleum naphtha. 

Conclusions 

The primary objective of this study was to determine what, if any, 

identifiable practices, either past or present, could be found to explain the 

contamination of the Tacoma aquifer. The two path approach was used in an 

effort to help explain the presence of that contajnination. 

The historical study emphasized the types of industries in the area. 

It was anticipated that such a study might indicate specific areas which might 

be historical sources of contamination. While the presence of a potential 

contributor is not an indication of guilt, it is reasonable to monitor these 

areas for signs of elevated chemical contamination. 

As previously stated, the Tacoma industrial survey was undertaken with the 

intent of assessing how present day practices might be impacting the Tacoma 

aquifer. One severe limitation of the survey was the dependence on the open 

and honest reporting of present practices by the commercial entities. Because . 

this study was information gathering rather than enforcement oriented, the 

response of the South Tacoma industrial community was highly cooperative. 



, At the time the survey was begun, several businesses were under sc ru t iny 

by the Environmental P r o t e c t i o n Agency and the Washington State Department 

of Ecology. I t iwas determined that contact ing these firms would be redundant 

and, most l i k e l y , f r u i t l e s s . These f irms were, therefore, exempt from the 

TPCHD study. 

The study of present p rac t i ces served a dual prupose. F i r s t , t h i s survey 

was educational f o r many of the firms which did not r ea l i ze how e a s i l y they 

could adversely impact the aqu i fe r through carelessness or poor housekeeping. 

Secondly, the survey a l lowed the Health Department to gauge the quant i ty of wastes 

regu la r l y mishandled i n the South Tacoma i n d u s t r i a l area. 

There were approximately 150 f i rms surveyed which appeared to be potent ia l 

contr ibutors to groundwater contaminat ion. I t must be emphasized that a 

"potent ia l c o n t r i b u t o r " might have l e s s solvent i n stock than many p r i va te 

homes, yet the p o s s i b i l i t y e x i s t s . The survey indicated that almost 10% of 

the "potent ia l c o n t r i b u t o r s " showed evidence of solvent or caus t i c contam

i n a t i o n . However, most of these were of quan t i t i es less than 5 ga l lons per 

month. Indeed, the major problem observed during the survey was o i l s p i l l a g e 

at the many automotive repa i r f a c i l i t i e s . Several firms had o i l soaked areas 

which resembled a s p h a l t . Whi le o i l i s not as s i g n i f i c a n t a problem as i ndus t r i a l 

chemicals or s o l v e n t s , i t cou ld wel l cont r ibu te to the continued degradation 

of the aqu i fe r . 

I t must be emphasized that the quan t i t i es of o i l and solvent being s p i l l e d 

on the ground do not appear to be of s u f f i c i e n t quant i t ies to exp la in the 

leve ls found i n w e l l 12-A. These p rac t i ces would more l i k e l y manifest them

selves as a slow d e t e r i o r a t i o n of the whole aqu i f e r , not a high l eve l i n one 

w e l l . The high l e v e l s found i n wel l 12-A would seem to ind ica te i s o l a t e d 

events, invo lv ing ra the r s i z a b l e quan t i t i es of the various contaminants found 

in the water samples. While i t i s poss ib le that th is contamination i s from an 
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e f i rm, th is was not conclusively shown by the survey. Such a poss ib i l i ty 

t be ruled out but neither would i t be a safe statement. 

One of the other widespread practices which is of concern to the TPCHD 

involves the use of garbage dumpsters. The dumpster is among the few remaining 

bastions of the "out of s ight , out of mind" attitudes so prevalent in the past. 

Many firms that are conscious about contaminating the so i ls or f loors of their 

buildings w i l l throw gallons of spoi led paint, solvents, o rd ip - type car-

burator cleaners into the i r dumpsters. While such a practice does reduce the 

rate of groundwater contamination- in the channel area, i t might well accelerate 

the degradation of the groundwater in the area of the l a n d f i l l . 
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AUTHORIZATION 

The Preliminary Site Investigation, South Tacoma Swamp was author

ized under Work Assignment Z-3-6, EPA Contract 68-03-16H. The work 

assignment was authorized July 29, 1982. 

Property access for performance of field activities was obtained by 

the U.S. Environmental Protection Agency, Region 10. 

INTRODUCTION 

This investigation was conducted under the direction of Black & 

Veatch, Engineers-Architects. Woodward-Clyde Consultants provided geo

technical consultation and field support under a subcontract to Black & 

Veatch. Laboratory analytical support was provided by the EPA Contract 

Laboratory Program. 
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The scope of the preliminary site investigation was to locate and 

identify contaminants in the ground water, surface water, surface soil, 

and subsurface soil. The objectives of the investigation were to define 

the potentiometric surface for the study area to perform a magnetometer 

survey in areas designated by the EPA Region 10 and to obtain repre

sentative samples of the ground water, surface water, surface soil,and 

subsurface soil. Evaluation and interpretation of data presented herein 

is to be accomplished by others as directed by the EPA. 

FIELD INVESTIGATION 

An initial site survey was conducted during the first week of August 

1982. The purpose of this visit was to familiarize project personnel 

with the area, survey the topography and surficial geology and to review 

historical information so that well and sample locations could be 

selected. A meeting was held with representatives of the TPCHD and EPA 

Region 10 on August 4, 1982 to review the historical information obtained 

under the direction of Mr. Doug Pierce of the TPCHD. The preliminary 

well and sample locations were discussed during this meeting. Prelimi

nary well and sample locations were selected near previous railroad faci

lities, suspected drum burial areas, PCB tank draining areas, and along 

drainage ways which were identified during the historical survey and the 

site visits. A literature review of available data describing the 

regional geology and hydrology was conducted in conjunction with the Well 

12A Remedial Investigation. The descriptions of the regional geology and 

hydrogeology are presented herein. 
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The field activities were initiated during the first week of August, 

1982 and were completed during the first week of December, 1982. The 

field investigation program included initial site reconnaissance, instal

lation of thirteen ground-water monitoring wells, and sampling of surface 

water, ground water, surface soil, and subsurface soil. Well and 

sampling locations, shown in Figure 1 and listed in Table 1, were 

selected to provide coverage of potential source areas identified during 

a historical survey by the Tacoma-Pierce County Health Department (TPCHD) 

and to provide data on the geology and hydrogeology of the area. Air 

quality was monitored during all phases of the field investigation using 

a Century Model 128 Organic Vapor Analyzer (OVA) in the survey mode. A 

magnetometer survey was conducted in the f i l l area north and east of 

monitoring well CBS-08 and in the areas approximately 120 feet by 120 

feet surrounding monitoring wells CBS-01, 02, 03, 06, and 09 using a 

Geometries Model G-586 Proton Precision Magnetometer. 

Surface-Water Sampling 

Surface-water samples were obtained at the locations summarized in 

Table 1. The surface-water samples were obtained by submersing a half-

gallon glass jar in the water and then filling the sample containers. 

The first bottle of water was used to f i l l the two AO-ml volatile 

organics vials. The remaining water from the first jar was poured into 

a plastic container and used to obtain field measurements of the pH, 

salinity, conductivity, and temperature. The pH was measured using a 

Horizon Model 59 pH meter. The pH meter was calibrated using a pH 7 

buffer solution prior to and subsequent to each sample measurement. The 

Preliminary Site Investigation 
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TABLE 1 

WELL AND SAMPLE LOCATIONS 
SOUTH TACOMA SWAMP 

Well Number Locations 

CBS-01 Located on Burlington-Northern property approximately 
1,250 feet south of center of Adams and 35th Street, in a 
surface depression. 

CBS-02 Located on Burlington-Northern property on a line extended 
from S. 40th Street approximately 280 feet south and 640 
feet west of City Well 4A. 

CBS-03 Located on Burlington-Northern property approximately 370 
feet south of lines extended from S. 45th Street and 
Procter Street. 

/CBS-04 Located on Anderson Enterprises property north and east 
of the entrance of the Medeira Corporation on Procter 
Street. 

CBS-05 Located on city property on the west side of Procter 
Street approximately 760 feet north of the center of 
S. 56th Street. 

CBS-06 Located on Burlington-Northern property approximately 790 
feet south of the center of S. 48th Street and approxi
mately 440 feet east of S. Manitou Way. 

CBS-07 Located on city property on the west side of Adams Street 
approximately 200 feet north of the center of 47th Street 
at 4520 Adams. 

CBS-08 Located on Burlington-Northern property approximately 400 
feet east of lines extended from the intersection of Tyler 
Street and S. Manitou Way. 

CBS-09 Located on Pacific Container Corporation property approxi
mately 470 feet north of the intersection of lines 
extended from S. 56th Street and S. Manitou Way. 

CBS-10 Located on city property between the sidewalk and curb on 
the west side of Washington Street approximately 270 feet 
north of the center of S. 56th Street. 
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TABLE 1 

WELL AND SAMPLE LOCATIONS 
SOUTH TACOMA SWAMP 

Well Number Locations 

CBS-11 Located on ci t y property i n the southwest corner of S. 
51st and Adams Streets or 207 feet west of the east curb 
line of Washington and 340 feet south of south curb at S. 
50th Street. 

"CBS-12 Located on ci t y property on the east side of Madison 
Street on a line extending from the centerline of S. 49th 
Street. 

CBS-13 Located on Burlington-Northern property 17.3 feet north ufirf 
of CBS-06 and approximately 807 feet south of the center \P \& 
of a line extending from the center of S. 48th Street. .JJ^ 

\ 
Surface Water 

CBS-14 Located on Burlington-Northern property approximately 80 
feet north and 80 feet west of the intersection of lines 
extended from the ' centerline of S. 42nd and Monroe 
Streets. 

C B S~15 Located on Burlington-Northern property approximately 650 
feet south and 350 feet east of the intersection of lines 
extended from the centerlines of S. 42nd Street and S. 
Manitou Way. 

CBS-16 Located on Burlington-Northern property approximately 920 
feet south of the center of a line extended from the 
center of S. 42nd Street and approximately 360 feet east 
of the center of S. Manitou Way. 

CBS-17 Located on Burlington-Northern property just west of a 
power pole approximately 590 feet north of the center of 
a line extended from the center of S. 48th Street and 
400 feet east of S. Manitou Way. 

CBS-18 Located on Burlington-Northern property approximately 
90 feet north of . the centerline of S. 48th Street and 
approximately 290 feet east of S. Manitou Way. 

CBS-19 Located on Lige Dickson property in a drainage ditch 
approximately 210 feet south of a line extended from the 
centerline of S. 48th Street and 520 feet west of Madison 
Street. 
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TABLE 1 

Surface Water 

CBS-20 

CBS-21 

CBS-22 

CBS-23 

CBS-24 
through 

CBS-25 

Soil Samples 

CBS-26 

CBS-27 

CBS-28 

CBS-29 

CBS-30 

CBS-31 

WELL AND SAMPLE LOCATIONS 
SOUTH TACOMA SWAMP 

Locations 

Located on Lige Dickson property at the north end of a 
pond just east of S. 49th Street and S. Manitou Way. 

Located on city property at the southeast corner of the 
same pond as CBS-20. 

Located on city property at the south end (upstream) of a 
culvert under the S. 50th Street right of way approxi
mately 660 feet east of the center of S. Manitou Way. 

Located on Burlington-Northern property at a small pond 
approximately 50 feet north of a projection from the 
center of S. 52nd Street and approximately 250 feet east 
of the center of S. Manitou Way. 

Not Used. 

Located in the City of Tacoma's public utilities storage 
yard, approximately 870 feet south and 880 feet west of 
the intersection of S. 35th Street and Union Street. 

Located at same location as CBS-26 but at a depth of 
approximately 1 foot. 

Located on Burlington-Northern property west of the D&B 
Fuel Property at the intersection of Washington Street 
and S. Tacoma Way. The sample was taken between the west 
fence line and the railroad tracks. 

Located on Burlington-Northern property at the same loca
tion as CBS-28 but at a depth of approximately 1 foot. 

Located on Burlington-Northern property on the east side 
of the drainage ditch approximately 60 feet south and 50 
feet west of the intersection of lines extending from S. 
42nd and Monroe Streets. 

Located on Burlington-Northern property at the same loca
tion as CBS-30 but at a depth of approximately 1 foot. 
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TABLE 1 

WELL AND SAMPLE LOCATIONS 
SOUTH TACOMA SWAMP 

Soil Samples Locations 

CBS-32 Located on Burlington-Northern property in an excavation 
approximately 200 feet north and 210 feet east of the 
intersection of S. 52nd Street and S. Manitou Way. 

CBS-33 Located at the same location as CBS-32 but at a depth of 
approximately 1 foot. 

^CBS-34 Located on Anderson Enterprises property approximately 
300 feet south, of the Old G r i f f i n Wheel Foundry and 
approximately 130 feet west of a line extended from the 
centerline of Proctor Street. 

ftCBS-35 Located on Anderson Enterprises property at the same 
location as CBS-34 but at a depth of approximately 1 foot. 

CBS-36 Located on Burlington-Northern property in the l a n d f i l l / 
dump area. The sample location is approximately 110 feet 
south of the S. 50th Street right of way and approximately 
260 feet west of the centerline of Madison Street. 

CBS-37 Located at the same location as CBS-36 but at a depth of 
approximately 1 foot. 

CBS-38 Located on Burlington-Northern property approximately 150 
feet south and 770 feet east of the intersection of S. 
Manitou Way and S. 52nd Street. 

CBS-39 Located at the same location as CBS-38 but at a depth of 
approximately 1 foot. 

^$S-40 Located on Anderson Enterprises property approximately 
840 feet north and approximately 40 feet east of the 
intersection of S. 56th and Proctor Streets. 

*GBS-4l Located on Anderson Enterprises property at the same 
location as CBS-40.but at a depth of approximately 1 foot. 

CBS-42 Not Used. 
through 
CBS-46 
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TABLE 1 

WELL AND SAMPLE LOCATIONS 
SOUTH TACOMA SWAMP 

Soil Samples Locations 

CBS-47 Located on Burlington-Northern property approximately 620 
feet south and 140 feet west of the intersection of a line 
extended from the center of S. 48th Street and Madison 
Street. 

CBS-48 Located at the same location as CBS-47 but at a depth of 
approximately 1 foot. 

CBS-49 Abandoned railroad well located on General Plastics 
property approximately 91 feet from the northwest corner 
and 147 feet from the northeast corner of the General 
Plastics Corporation building. 
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salinity, conductivity, and temperature were measured using a Yellow 

Springs Instrument Model 33 SCT meter. The SCT meter was calibrated 

using a buffer solution prior to each sampling effort. Subsequent 

bottles of surface water were used to f i l l bottles for the analysis of 

extractable priority pollutant organics, ammonia, metals, cyanide, 

sulfide, chloride, and nitrate. A summary of the field analyses for the 

surface-water samples is presented in Table 2. After the samples were 

packaged, they were shipped to the EPA contract laboratories for 

analysis. Table A-l of Appendix A lists the EPA contract laboratories 

which were utilized and analytical detection limits. The results of the 

surface-water analyses for detected priority pollutant organics, metals, 

and other inorganics are summarized in Table A-2 of Appendix A. 

Monitoring Well Installation and Development 

Twelve shallow wells and one deep well were installed at the loca

tions given in Figure 1 and summarized in Table 1. The borings for the 

twelve shallow wells were advanced using a 4-inch inside diameter, 10-

inch outside diameter hollow-stem auger with an 11-inch drill bit. Soil 

samples were obtained at 5-foot intervals with a Dames & Moore sampler, 

extruded in the field, logged by a geologist and placed in glass sample 

containers. The borings were advanced to a depth which was approximately 

7 feet below the depth at which the water table was first encountered. 

After the boring for each monitoring well was advanced to the final 

depth, a 2-inch PVC casing with 5 feet of slotted (0.010 inch) well 

screen was placed in the hollow stem. Coarse sand was then placed in 

the annulus around the well screen to a height approximately 2 feet 
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TABLE 2 
SURFACE-WATER SAMPLE - FIELD MEASUREMENTS 

SOUTH TACOMA SWAMP 

Sample 
Location Color Turbidity pH Salinity* 

Conduct
ivity ** 

Temperature 
(°C) Date 

CBS-14 clear clear 6.1 0.1 140. 13.5 10-22-82 
CBS-15 ti II 6.2 0.1 80. 14.0 10-22-82 
CBS-16 ti II 6.3 0.1 150. 14.0 10-22-82 
CBS-17 II II 6.2 0.1 145. 14.0 10-22-82 
CBS-18 slightly yellow clear 6.7 0.4 217. 12.0 10-25-82 

CBS-19 slightly yellow clear 6.5 0.4 225. 12.0 10-25-82 
CBS-20 slightly brown clear 6.8 0.3 190. 12.8 10-25-82 
CBS-21 clear ti 6.2 0.5 800. 16.0 10-25-82 
CBS-22 II II 8.2 1.0 900. 14.0 10-25-82 
CBS-23 tt II 6.8 0.9 800. 15.0 10-25-82 

* parts per thousand 
** micromhos per centimeter 



above the top of the well screen as the auger was withdrawn. A 2- to 

4-foot-thick bentonite slurry seal was then placed by the tremmie method 

above the filter pack. The remaining annulus from the top of the 

bentonite seal to the ground surface was filled with a cement/bentonite 

grout and a 4-inch diameter protective steel casing with locking cap was 

installed. 

The deep well, CBS-13, was installed using an air-rotary drilling 

rig. Soil samples were obtained at 10-foot intervals using a Dames & 

Moore sampler, extruded, logged by a geologist, and placed in glass 

sample containers. A 6-inch-diameter steel casing was driven behind the 

drill bit in 10-foot intervals to the desired depth. A 4-inch-diameter 

PVC casing with 20 feet of slotted (0.010 inch) well screen was placed 

in the hole and a filter pack of coarse sand was placed in the annulus 

around the well screen as the steel casing was removed. The filter pack 

was placed to a height at least 2 feet above the top of the well screen. 

A bentonite slurry seal, 10 feet thick, was then placed above the filter 

pack. The remaining annulus from the top of the bentonite seal to the 

ground surface was filled with a cement/bentonite grout. The steel 

casing was withdrawn to approximately 10 feet above the top of the water 

table and cut off approximately 6 inches above the top of the PVC well 

riser. A locking cap was installed on the well. The boring logs for 

the well borings are presented in Appendix B. The well installation 

reports are presented in Appendix C. 

The twelve shallow wells were developed using bailers which were 

dedicated to each well. The water column was agitated by moving the 
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bailer up and down in the hole. Approximately five well volumes of water 

were then removed from each well using the bailer to remove suspended 

particulate matter. The deep well was developed using a submersible 

pump. The turbulent flow created by the pump was sufficient to put the 

fines in suspension for removal. Approximately five well volumes of 

water were removed during development of the deep well. The depths of 

the borings for the thirteen monitoring wells are summarized in Table 3. 

Water surface elevations were measured prior to obtaining each ground

water sample. Additional water surface elevation data was collected on 

October 14, 1982 and November 24, 1982. The potentiometric head map 

developed from the water surface elevations measured on October 14, 1982 

and November 24, 1982 are presented in Figures 1, 2 and 3, respectively. 

It is likely that precipitation, the pumping of the utility wells 

at the City of Tacoma Department of Public Utilities building, and'the 

cessation of pumping at City Well 9A influenced the potentiometric 

surface at the north end of the study area. Recovery of the aquifer is 

apparent between the potentiometric head contours of October 14 and 

November 24, 1982 where the water levels increased by about 1 foot over 

the entire study area. 

Water level measurements were also obtained at the monitoring wells 

near City Well 12A on November 24, 1982. The potentiometric surface on 

November 24, 1982, in the vicinity of well 12A is very flat and slightly 

higher than the potentiometric surface in the South Tacoma Swamp as shown 

in Figure 8 of the Well 12A Remedial Investigation Report and Figure 3 

of this report. Due to the flat potentiometric surface in the vicinity 
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PIEZOMETER INSTALLATION REPORT 

Project COMMENCEMENT BAY 
Piezometer M» CBS-13 

Project N« K81-4521 

Method of Installation, 

I ocntinn Taroma . Us 
— Installed Ry H - P o o l " r w . 11-8-82 Tim. 1500 

See Borino Loo CBS-13 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

a.— 
• c 

Description 

See Boring Log CBS-13 
for detailed description 

PIEZOMETER 
Type of Pi«Tftmt«r Monitoring Well 

Ground Fl*v 233.2 

u - « J L ' LT 

• B. 78. T 
...20.0' 

—i——LD. of 

::> L-lll 

IL. 
i i 
at 

Top of Steel 234.90 
Riser Elev. 

-Vented Cop 

Riser Pipe k t n. 

Type of Pipe_£VJL 
Sched. 40 

•Type of Backfill Around 
Riser Cement-Bentonite 

Grout 

^ Top of Seal E l e v . J i l i i . 

^4 Type of Seal Material, 
•̂j Bentonite Slurry 

Top of Filter Elev._15iil. 

£fr Type of Filter Material 
f'A Natural cave in 

Size of Openings J L ° l £ _ i n 

Diameter of Piezometer 

T.p. It in . I.D. 

-fiottom of Piez. Elev._12Lj§ 

m 
1 • Bottom of Boring Elev._UiLi 

-Diameter of Boring 6 I"' 

Remarks Protective casing st ick-up 1.65' 

C-13 Inspected Ry M - Pool*" 
wooew«iiD-CLYee CONSULTANTS 



TABLE 3 

SUMMARY OF POTENTIOMETRIC HEAD DATA 
SOUTH TACOMA SWAMP 

Elevation Water Surface 
Screened Boring At Top of Elevation 

Well Interval Depth Steel Riser (USGS, ft.) 
No. (Depth, ft) (ft) (USGS, ft) 10/14/82 11/24/82 

CBS-01 20-30 30.0 240.81 215.6 217.1 
CBS-02 28-33 33.0 241.78 213.1 216.8 
CBS-03 39-44 44.0 251.14 213.6 216.8 

CBS-04 38-43 43.5. 252.30 216.3 218.0 
CBS-05 23-28 29.0 239.28 217.4 218.5 
CBS-06 23-28 28.0 234.37 213.3 216.6 

CBS-07 43-48 48.0 255.40 213.1 216.1 
CBS-08 13-18 18.0 226.44 214.3 217.0 
CBS-09 29-34 34.0 243.88 216.1 215.9 

CBS-10 39-44 44.0 256.45 218.0 218.9 
CBS-11 39-44 44.2 254.68 216.8 218.1 
CBS-12 28-33 33.0 240.79 214.0 217.3 

CBS-13 76-96 99.0 234.90 216.5 
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of City Well 12A and the unknown influence of the utility wells and City 

Well 9A between the two areas, the data from the two investigations were 

not combined into a single potentiometric surface map. 

Ground-Water Sampling 

The wells were flushed prior to being sampled. Approximately three 

to five well volumes of water were bailed. Ground-water samples were 

obtained approximately 24 hours after flushing using the dedicated 

bailer. All of the wells were sampled in the screened interval. Samples 

were obtained using boilers and. prepared for analyses using the same pro

cedures as for the surface-water samples. 

Two sets of ground-water samples were obtained from the thirteen 

monitoring wells. The first set of ground-water samples was obtained 

beginning on October 18. The second set of ground-water samples was 

obtained approximately two weeks subsequent to the first set. 

Two private wells, the Railroad Well and the Soccer Well were 

identified during an historical survey by the Tacoma-Pierce County Health 

Department and included in the South Tacoma Swamp Site Sampling Plan. 

The Railroad Well is a large diameter abandoned production well. One 

ground-water sample was obtained from the Railroad Well. The field crew 

attempted to sample the referenced Soccer Well but found that it was only 

a sump, thus, no sample was taken. 

The summary of the parameters measured for ground-water samples 

during the field analysis is presented in Table 4. The detected priority 

pollutant organics, metals and other inorganics are summarized in 

Table A-3 of Appendix A. 
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TABLE 4 
GROUND-WATER SAMPLE - FIELD MEASUREMENTS 

SOUTH TACOMA SWAMP 

Sample Conduct Temperature 
Location Color Turbidity pH Salinity* ivity ** (°C) Date 

CBS-01 clear very turbid 6.3 0.2 190. 11.0 10-20-82 
CBS-01 brown very turbid 6.2 0.3 195. 11.0 11-10-82 
CBS-02 clear slightly 6.3 0.2 195. 10.0 10-20-82 
CBS-02 clear slightly 6.3 0.3 168. 10.0 11-10-82 
CBS-03 clear slightly 6.6 0.2 150. 10.2 10-20-82 

CBS-03 clear clear 6.3 0.3 167. 10.0 11-10-82 
CBS-04 brown turbid 7.7 0.5 310. 11.0 10-20-82 
CBS-04 clear slightly 6.8 0.5 272. 11.0 11-11-82 
CBS-05 clear - 8.2 0.2 140. 12.8 10-19-82 
CBS-05 light brown turbid 6.3 0.2 87. 12.8 11-4-82 

CBS-06 gray/brown turbid 6.6 1.0 1100. 10.2 10-21-82 
CBS-06 clear slightly 6.4 1.0 1110. 9.5 11-11-82 
CBS-07 brown slightly 9.4 0.5 220. 12.5 10-19-82 
CBS-07 light brown turbid 7.4 0.4 210. 12.2 11-4-82 
CBS-08 dark gray very silty 6.6 1.0 1100. 11.8 10-21-82 

CBS-08 dark gray - 6.4 1.0 1090. 11.0 11-11-82 
CBS-09 gray slightly 6.1 0.3 290. 11.5 10-21-82 
CBS-09 clear slightly 6.0 0.5 292. 10.0 11-11-82 
CBS-10 clear - 7.8 0.5 270. 12.0 10-19-82 
CBS-10 clear - - - - - -

CBS-11 clear - 6.6 0.5 330. 11.8 10-19-82 
CBS-11 light brown slightly 6.5 0.4 319. 11.8 11-4-82 
CBS-12 brown slightly 6.3 0.3 165. • 13.0 10-21-82 
CBS-12 clear slightly 6.4 0.3 125. 11.8 11-10-82 
CBS-13 clear - 7.1 0.6 457. 11.2 11-4-82 

CBS-13 gray slightly 11.2 1.0 1120. 10.3 11-16-82 
CBS-13 clear slightly 10.7 0.3 431. 12.1 11-30-82 

* parts per thousand 
** micromhos per centimeter 



Soil Sampling 

Surface soil samples were obtained from the nine locations outlined 

in Table 1 and shown on Figure 1. Two samples were obtained from each 

location (one sample at the surface and the second sample at a depth of 

1 foot). The samples were taken using a shovel and were placed in 16-

ounce glass jars. The shovel was decontaminated between each sample 

using the procedure outlined in the sampling plan. Samples were then 

packaged and shipped to the EPA contract laboratories for analysis. The 

detected priority pollutant organics, metals and inorganics analyses are 

presented in Table A-4 of Appendix A. 

Subsurface soil samples were obtained from each well boring as 

previously described. The samples were extruded and placed in 16-ounce 

glass jars. Approximately 15 minutes after placement in the jars, the 

tops were removed and an OVA reading was taken in the head space above 

the jars. The two samples with the highest OVA readings were sent to 

the EPA contract laboratories for analysis. The summary of the detected 

priority pollutant organics, metals, and inorganics for the subsurface 

soil samples is presented in Table A-5 of Appendix A. 

Magnetometer Survey 

A magnetometer survey was performed in the vicinity of well loca

tions CBS-08, 01, 02, 03, 06, and 09 using a Geometries Instruments Model 

G-856 Proton Precession Magnetometer. 

The magnetometer was used to determine the location of buried 

metallic objects in the f i l l area near well location CBS-08 and to deter

mine if buried metals were present at the sites of borings CBS-01, 02, 
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03, 06, and 09. The area in the vicinity of well location CBS-08 has 

been backfilled with construction debris and industrial by-products. 

There are several unopened 55-gallon metal drums which lie on the surface 

of the f i l l and appear to be full. The drums are badly rusted and are 

deteriorating. Several of the drums have "Used Solvents" written on 

their sides. The magnetometer survey near CBW-08 was conducted over an 

area 375 by 425 feet, as shown in Figure 4. Seven areas were identified 

where there is a high probability of the presence of buried metals, three 

of which had readings that would be indicative of the presence of large 

quantities of buried metals. If the buried metal at these locations was 

in the form of 55-gallon drums, the readings indicate a potential concen-

tration of five or more drums at these locations. Similarly, the 

readings at the remaining four locations indicate the presence of poten

tial concentrations of two to four drums. No buried metals were detected 

at locations CBS-03, 06, and 02. Buried metals were detected in the 

vicinity of well locations CBS-01 and 02 but were far enough away that 

they did not present a hazard to drilling. The locations of the buried 

metals for well locations CBS-01 and 02 are presented in Figures 5 and 

6, respectively. 
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DETECTION LIMIT SUMMARY 
AND SAMPLE ANALYSES NOMENCLATURE 

1) SMO: EPA Sample Management Office, Region 10 

2) B&V: BLACK & VEATCH Engineers-Architects 

3) CBS: Commencement Bay South Tacoma Swamp 

A) B&V Sample No.: Sample number designation in accordance with the 
B&V sampling manual. The sample designation consists of the station 
designation, a two-letter sample media code, and a two-digit 
sequence number. Sample media codes applicable to South Tacoma 
Swamp (CBS) sampling efforts are: 

GW Ground water 
SW Surface water 
SL Surface soil 
SS Subsurface soil 

Example sample designations are: 

CBS-03-SS-02 Second subsurface soil sample at station CBS-03 

CBS-07-GW-01 First ground-water sample at station CBS-07 

5> DETECTION LIMIT REFERENCE NUMBER: Parenthesized numbers on sample 
analyses Tables A-2 through A-6 which serve as a cross-reference 
with the Detection Limit Summary (Table A-l). Table A-l lists the 
EPA contract laboratories which performed the analyses and their 
respective detection limits. 

6) Units definition: 

ug/l = micrograms per liter 
mg/l = miligrams per liter 
ug/Kg = micrograms per Kilogram 
mg/Kg = miligrams per Kilogram 
ug/g = micrograms per gram 
ppm = parts per million 
ppb = parts per billion 

A-l 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. 2-3-6 

LABORATORY NAME HEAD 
CONCENTRATION DESCRIPTION LL 
SA/iru: TYPE Solid 
DETECTION LIMIT REFERENCE NO. (1) 

("8/M 
Acid Compounds or ppb) 

2,4,6-trlchlorophenol 400 
p-chloro-a>-creaol 400 
2-chlorophenol 400 
2 ,4-d(chlorophenol 400 
2,4-dl»elhylpb.eool 400 
2-nlt rophenol 800 
4-olt rophenol 4000 
2 ,4-di nitrophenol 2000 
4 ,6-dlnltro-o-creaol 800 
pent ach1orophenol 800 
phenoI 400 

(Non-Priority Pollutanti) 

benzoic acid 4000 
2-wlhylphcnol 400 
4-ae l liy 1 phenol 400 
2,4,5-trlchlorophenol 4000 

Baae/Neutral Compound* 

acenaphthene 400 
benzidine 1600 
1,2.4-trichlorobenzeoe 400 
hexichlorobenzene 400 
heitchloroethane 400 
bit (2-chloroethyl)ether 400 
2-chloronaphthalene 400 
1,2-dlchlorobenzene 400 

TABLE A-l BLACK 6 VEATCH 
KANSAS CITY, HO 

SOUTH TACOMA SWAHP page 1 ol 8 
PRELIMINARY SITE INVESTIGATION 

DETECTION LIMIT SUMMARY - ORGANICS 

MEAD MEAD vers VCTS vers 
ML ML LL LL LL 
Solid Solid Water Water Water 
(2) (3) (4) (5) (6) 

Cut/t ("8/8 (ug/l) («g/D (•g/1) 
or pp«) or pp«0 

10 to 2 4 10 
20 20 2 4 10 
10 10 2 4 10 
10 10 2 4. 10 
10 10 2 4 10 
20 20 2 4 to 
100 100 2 4 10 
SO 50 2 4 10 
20 20 2 4 10 
20 20 2 4 10 
10 10 2 4 10 

100 
10 
10 
100 

100 
10 
10 
100 

10 
10 
10 
10 

10 
40 
10 
10 
10 
10 
10 
10 

10 
40 
10 
10 
10 
10 
10 
10 

10 
10 
to 
10 
10 
10 
10 
10 

Footnote! oo page 6 of 8 



U.S. ENVIRONMENTAL PROTECTION ACENCY 
EPA CONTRACT HO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

LABORATORY NAME MEAD 
CONCENTRATION DESCRIPTION LL 
SAMPLE TYPE Solid 
DETECTION LIMIT REFERENCE NO. (1) 

Baae/Neutral Coapound* or ppb) 

1,3-d i chIorobenzene 400 
1,4-dlchlorobeozene 400 
3,3-dlchlorobenzidine .800 
2,4-dlnitrotoluene 800 
2,6-dlnltrotoluene 800 
1,2-diphenylhydrazine 800 

(ai azobenzene) 
fluoranthene 400 
4-chlorophenyl phenyl ether 400 
4-broaraphenyl phenyl ether 400 
bt» (2-chloroisopropyl) ether 800 
bis (2-cbloroethoxy) atethane 800 
beiacb1orobutadi ene 400 
hexachlorocyclopentadiene 400 
isophorooe 400 
naphthalene 400 
nitrobenzene 400 
H-nitroaodiaMthylaaiine 400 
N-nitrogodiphenylaaine 400 
M-n 11roaodl-n-propy1aaine 800 
bia (2-ethylbexyl) phthalate 400 
butyl benzyl phthalate 400 
di-n-butyl phthalate 400 
di-n-octyl phthalate 400 
diethyl phthalate 400 
dlaethyl phthalate 400 
benzo(a)anthraceoe 400 
benzo(a)pyrene 800 

TABLE A-l BLACK & VEATCH 
KANSAS CITY, MO 

SOUTH TACOMA SWAMP p a g e 2 of 8 
PRELIMINARY SITE INVESTIGATION 

DETECTION LIMIT SUMMARY - ORGANICS 
(Continued) 

MEAD HEAD WCTS WCTS WCTS 
ML ML LL LL LL 
Solid Solid Water Water Water 
(2) (3) (4) (5) (6) 
(ug/« (ug/g (ug/l) (ug/l) (•8/D 
or ppa) or ppa) 

(•8/D 

10 10 2 4 10 
to 10 2 4 10 
20 20 2 4 10 
20 20 2 4 10 
20 20 2 4 10 
20 20 2 4 10 

10 10 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
20 20 2 4 10 
20 20 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
IO 10 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
20 20 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
10 10 2 4 10 
20 20 2 4 10 

Footnotes on page 6 of 8 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-l 

SOUTH TACOMA SWAMP 
PRELIMINARY SITE INVESTIGATION 

DETECTION LIMIT SUMMARY - ORGANICS 
(Continued) 

BLACK & VEATCH 
KANSAS CITY, HO 
Page 3 of 8 

LABORATORY NAME HEAD HEAD HEAD WCTS WCTS WCTS 
CONCENTRATION DESCRIPTION LL HL ML LL LL LL 
SAMPLE TYPE Solid Solid Solid Water Water Water 
DETECTION LIMIT REFERENCE NO. (1) (2) (3) (4) (5) (6) 

(ug/kg (ug/g (ug/g (ug/l) (ug/l) (-8/D 
Base/Neutral Coaapounds or ppb) or ppa) or ppa) 

3,4-benzo fluoranthene 800 20 20 2 4 10 
benzo(k)fluoranthene 800 20 20 2 4 10 
chrysene 400 10 10 2 4 10 
acenaphthylene 400 10 10 2 4 10 
anthracene 400 10 10 2 4 10 
benzo(ghi)perylene 800 20 20 2 4 10 
fluorene 400 10 10 2 4 10 
phenanthrene 400 10 10 2 4 10 
dibenzo(a,b)anthracene 800 20 20 2 4 10 
indeno(1,2,3-cd)pyrene 800 20 20 2 4 10 
pyrene 400 10 10 2 4' 10 
2,3,7,8-tetracblorodibenzo- 0.08 0.08 0.002 0.007 0.010 .000007 

p-dioiin 

(Non-Prlorlty Pollutants) 

anliIne •400 10 10 2 4 10 
benzyl alcohol 800 20 20 2 4 10 
4-chloranlline 2000 SO SO 2 4 10 
dibenzofuran 400 10 10 2 4 10 
2-aethylnaphtbalene 800 20 20 2 4 to 
2-nltroanlline 4000 100 100 2 4 10 
3-niLroanilioe 4000 100 100 2 4 10 
4-nltroanllioe 4000 100 100 2 4 10 

Footnotes on page 6 of 8 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

LABORATORY NAME HEAD HEAD HEAD WCTS WCTS 
CONCENTRATION DESCRIPTION LL HL HL LL LL 
SAMPLE TYPE Solid Solid Solid Water Water 
DETECTION LIMIT REFERENCE NO. (1) (2) (3) (A) (5) 

(ug/kg (ug/kg (ug/kg (ug/l) (ug/l) 
Volatile! or ppb) or ppb) or ppb) 

acrolein SO 50 50 ! 10 
acrylonitrile SO 50 50 1 10 
benzene 2.S 2.5 2.5 1 10 
carbon tetrachloride 2.S 2.5 2.5 1 10 
chlorobenzene 2.5 2.5 2.5 t 10 
1,2-dichloroethane 2.S 2.5 2.5 1 10 
1,1,1-trlchloroethane 2.5 2.S 2.5 1 10 
1, t-dichlorocthane 2.5 2.5 2.5 1 10 
1,1,2-trichloroetbane 2.5 2.5 2.5 1 10 
1,1,2,2-tetrachloroethaoe 2.5 2.5 2.5 1 10 
chloroethane 2.5 2.5 .2.5 1 10 
bis(chloroaethyl)elher na na na 1 10 
2-chloroethylvinyl ether 2.5 2.5 2.5 1 10 
clilorofona 2.5 2.5 2.S 1 10 
1,l-dichloroethylene 2.5 2.5 2.5 , 1 10 
1,2-trana-dichloroethylene 2.5 2.5 2.5 1 10 
1,2-dichloropropane na na 1 10 
1,3-dichloropropylene 2.5 2.5 2.5 1 10 
ethylbenzene 2.5 2.5 2.5 1 10 
•ethylene chloride 2.5 2.5 2.5 1 10 
•ethyl chloride 2.5 2.5 2.5 1 10 
•ethyl broalde 2.S 2.5 2.5 1 10 
broaofora 2.5 2.5 2.5 1 10 
dich1orobroaoaethane 2.5 2.5 2.5 1 10 
trichlorofluoroaethane 2.5 2.S 2.5 1 10 
dlchlorodlf luoroawthane na na 1 10 
cblorodibroaoaelhaoe 2.5 2.5 2.5 1 10 
tetrachloroethylene 2.S 2.5 2.5 1 10 

TABLE A-l 

SOUTH TACOMA SWAMP 
PRELIMINARY SITE INVESTIGATION 

DETECTION LIMIT SUMMARY - ORGANICS 
(Continued) 

WCTS 
L 
Water 
6) 
ug/l) 

BLACK & VEATCH 
KANSAS CITY, HO 
Page 4 of 8 

Footnotes on page 6 of 8 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT HO. Z-3-6 

TABLE A-l 

SOUTH TACOMA SWAMP 
PRELIMINARY SITE INVESTIGATION 

DETECTION LIMIT SUMMARY - ORGAN ICS 
(Continued) 

BLACK & VEATCH 
KANSAS CITY, MO 
Page 5 of 8 

LABORATORY NAME HEAD HEAD HEAD WCTS WCTS WCTS 
CONCENTRATION DESCRIPTION IX HL HL LL LL LL 
SAMPLE TYPE Solid Solid Solid Water Water Water 
DETECTION LIHIT REFERENCE NO. (I) (2) (3) (4) (5) (6) 

(ug/kg (ug/kg (ug/kg (ug/l) (ug/l) (ug/l) 
Volatiles or ppb) or ppb) or ppb) 

toluene 2.5 2.5 2.5 1 10 1 
trichloroethylene 2.5 2.5 2.5 1 10 1 
vinyl chloride 2.5 2.5 2.5 1 10 1 

(Non-Priority Pollutants) 

acetone 50 50 SO 1 1 1 
2-butanone 100 100 100 1 1 1 
carbondisulfide 5 5 5 1 1 1 
2-hexanooe 50 50 50 1 1 1 
4-»ethy1-2-peotanone 50 50 50 I 1 1 
styrene 2.5 2.5 2.5 1 1 1 
vinyl acetate 5 5 5 1 1 1 
o-xylene 2.5 2.5 2.5 • 1 1 

(ug/g 
Pesticides or ppa) 

aldrin 4.0 4.0 0.01 0.1 0.1 0.1 
dieldrin 4.0 4.0 0.01 0.1 0.1 0.1 
chlordane 4.0 4.0 0.01 0.1 0.1 0.1 
4,4*-DDT 4.0 4.0 0.01 0.1 0.1 0.1 
4,4'-D0E 4.0 4.0 0.01 0.1 0.1 0.1 
4,4'-DDD 4.0 4.0 0.01 0.1 0.1 0.1 
alphs-endosulfan 4.0 4.0 0.01 0.1 0. 1 0.1 
beta-endosulfan 4.0 4.0 0.01 0.1 0.1 0.1 
endosulfan sulfate 4.0 4.0 0.01 0.1 0.1 0.1 
endrin 4.0 4.0 0.01 0.1 0.1 0.1 
endrin aldehyde 4.0 4.0 0.01 0.1 0.1 0.1 
heptachlor 4.0 4.0 0.01 0.1 0.1 0.1 

Footnotes on page 6 of 8 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

LABORATORY NAME MEAD HEAD MEAD 
CONCENTRATION DESCRIPTION LL HL HL 
SAMPLE TYPE Solid Solid Solid 
DETECTION LIHIT REFERENCE NO. (1) (2) (3) 

(ug/kg (ug/kg (ug/g 
Pesticides or ppb) or ppa) or ppa) 

heptachlor epoxide 4.0 4.0 0.01 
slpha-BIIC 4.0 4.0 0.01 
beta-BHC 4.0 4.0 0.01 
gaoau-BHC 4.0 4.0 0.01 
delta-BIIC 4.0 4.0 0.01 
PCB-1242 4.0 4.0 0.01 
PCB-1254 4.0 4.0 0.01 
PCB-1221 4.0 4.0 0.01 
PCB-1232 4.0 4.0 0.01 
PCB-1248 4.0 4.0 0.01 
PCB-1260 4.0 4.0 0.01 
PCB-1016 4.0 4.0 0.01 
toxaphene 4.0 4.0 0.01 

LL-Low level (expected concentrations up to 10 ppa) 
HL-Hedlua level (expected concentrations up to 150,000 ppa) 
na-Not analyzed by specific laboratory 
HEAD-Head CoapuChea 
WCTS-West Coaat Technical Service, Inc. 

TABLE A-l BLACK & VEATCH 
KANSAS CITY, HO 

SOUTH TACOMA SWAMP Page 6 of 8 
PRELIMINARY SITE INVESTIGATION 

DETECTION LIMIT SUMMARY - ORGANICS 
(Continued) 

WCTS 
LL 
Water 
(4) 
(ug/l) 

WCTS 
LL 
Water 
(5) 
(ug/l) 

WCTS 
LL 
Water 
(6) 
(ug/l) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



U.S. ENVIRONMENTAL PROTECTION ACENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-l 

SOUTH TACOMA SWAMP 
PRELIMINARY SITE INVESTIGATION 

DETECTION LIMIT SUMMARY - INORGANICS AND OTHER POLLUTANTS 

BLACK & VEATCH 
KANSAS CITY, MO 
page 7 of 8 

LABORATORY NAME 
LEVEL OF ANALYSES 
SAMPLE TYPE 

DETECTION LIMIT REFERENCE NO. 

Inorganic* 

CAL 
LL 
Water 
(ID 
(ug/l) 

RMA 
LL 
Soil 
(12) 
(•s/kg 
or ppa) 

Silver (Ag) 10 1 
Aluainua (Al) 200 20 
Boron (B) 100 10 
Bariua (Ba) 100 10 
Berylllua (Be) 5 O.S 
Chroaiua (Cr) 10 1 
Cobalt (Co) SO 5 
Copper (Cu) SO 5 
Iron (Fe) SO 5 
Manganese (Mn) IS 1 
Nickel (Ni) 40 4 
Vanadlua (V) 200 20 
Zinc (Zn) 10 1 
Arsenic (As) 10 1 
Cadaiuaj (Cd) 1 0.1 
Mercury (Hg) 0.2 0.02 
Lead (Pb) S 0.5 
Antiaony (Sb) 20 2 
Seleniua (Se) 2 0.2 
Tin (Sn) 20 2 
Thalliuaj (TI) 10 1 
Cyanide (Cn) 10 1 
Asbestos na na 

Footnotes on page 8 of 8 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-l 

SOUTH TACOMA SWAMP -
PRELIMINARY SITE INVESTIGATION 

DETECTION LIMIT SUMMARY - INORGANICS AND OTHER POLLUTANTS 
(Continued) 

BLACK & VEATCH 
KANSAS CITY, HO 
page 8 ol 8 

LABORATORY NAME CAL RHA 
LEVEL OF ANALYSES LL LL 
SAMPLE TYPE Water Soil 
DETECTION LIMIT REFERENCE NO. (11) (12) 

(ug/l) (•8/k8 
Other Pollutant* or pp«) 

Sulfide (S-) 50 5 
Ammonia (Nil.) 100 10 
Chlorides 1000 3000 
Hltrate-N 10 100 
Calcluai (Ca) na 10 
Hagnesluai (Hg) na 10 
Sodiua (Na) na 50 

RHA-Rocky Mountain Analytical 
CAL-California Analytical Laboratories, Inc. 
na-Not analyzed by specific laboratory 
LL-Lov level 
HL-Mediuai Level 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT HO. Z-3-6 

SMO TRAFFIC NOS. 

B&V SAMPLE NO. 

OATE SAMPLED 
DETECTION LIMIT REFERENCE NO. 

Baae/Neutral Coapounds 

1,2-dlphenylhydrszine 
(<* azobenzene) . 

bia (2-ethylbexyl) phthalate 

Volatiles 

1,1,1-trichloroethane 
•ethylene chloride 
trichlorofluoroaethane 

DETECTION L1HIT REFERENCE NO. 

Inorganics 

Aluainua (Al) 
Boron (B) 
Bariiua (Ba) 
Iron (Fe) 
Manganese (Mn) 
Zinc (Zn) 
Cadalua (Cd) 
Lead (Pb) 
Cyanide (CN) 

T1374/ TI375/ TI376/ 
MT9470 MT9471 MT9472 
CBS-14- CBS-15- CBS-16-
SV-OI SV-01 SV-OI 
10-22-82 10-22-82 10-22-82 

w (4) (5) 

nd nd nd 

nd 3.3* 1.2* 

nd 8.4* nd 
8.6* 28 9.7* 
nd 18 nd 

(11) (11) (11) 

460 260 nd 
320 370 190 
nd nd nd 
470 270 240 
28 27 27 
100 100 65 
nd nd nd 
29 14 14 
17 10 17 

Footnotes on page 2 of 2 

TABLE A-2 
SOUTH TACOMA SWAMP ' 

PRELIMINARY SITE INVESTIGATION 
SURFACE-WATER ANALYSES 

BLACK & VEATCH 
KANSAS CITY, MO 
Page 1 of 2 

T1377/ T1378/ T1379/ T1380/ TI38I/ T1382/ T1383/ 
MT9473 HT9474 MT9475 HT9476 MT9477 MT94/8 MT9430 
CBS-17- CBS-18- CBS-19- CBS-20- CBS-21- CBS-22- CBS-23-
SW-OI SW-OI SW-OI SW-01 SW-01 SW-OI SW-01 
10-22-82 10-25-82 10-25-82 10-25-82 10-25-82 10-25-82 10-25-82 
(4) (4) (4) (4) (4) (4) (4) 

(ug/l) 

nd nd 3.1* nd nd nd nd 

1.0* nd nd nd nd nd nd 

nd nd nd nd nd nd nd 
9.0* 5.2* 5.3* 5.6* 6.3* 4.6* 4.8* 
nd nd nd nd nd nd nd 

(11) (11) (11) (11) (11) (ID (U) 

230 
180 
nd 
270 
24 
77 
nd 
17 
17 

nd 
870 
nd 
390 
27 
110 
nd 
nd 
nd 

nd 
820 
nd 
810 
57 
160 
nd 
nd 
nd 

nd 
830 
nd 
780 
66 
85 
nd 
nd 
nd 

nd 
890 
nd 
880 
350 
280 
nd 
nd 
nd 

280 
1700 
220 
470 
29 
51 
nd 
nd 
16 

nd 
150 
nd 
nd 
nd 
16 
14 
nd 
nd 



U.S. ENVIRONMENTAL PROTECTION AGENCT 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-2 
SOUTH TACOMA SWAMP" 

PRELIMINARY SITE INVESTIGATION 
SURFACE-WATER ANALYSES 

(Continued) 

RUCK & VEATCH 
KANSAS CITY, MO 
Page 2 of 2 

SMO TRAFFIC NOS. TI374/ T1375/ T1376/ TI377/ TI378/ T1379/ TI380/ TI381/ T1382/ T1383/ 
MT9470 MT9471 MT9472 MT9473 MT9474 MT9475 MT9476 MT9477 MT9478 MT9430 

B&V SAMPLE NO. CBS-14- CBS-15- CBS-16- CBS-17- CBS-18- CBS-19- CBS-20- CBS-21- CBS-22- CBS-23-
SW-01 SW-OI SW-01 SW-01 SW-OI SW-01 SW-OI SW-OI SW-OI SW-OI 

DATE SAMPLED 10-22-82 10-22-82 10-22-82 10-22-82 10-25-82 10-25-82 10-25-82 10-25-82 10-25-82 10-25-82 
DETECTION LIMIT REFERENCE NO. (11) (11) (11) (11) (11) (ID (U) (11) (U) (II) 

Other Pollutants (ug/l) 

Sulfide 210 nd nd nd 330 360 180 130 nd nd 
Aaaaonia nd nd nd nd 400 520 400 640 nd nd 

(-g/1) 

Chlorides 
Nitrate-N 

37 
.03 

38 
nd 

41 
.03 

41 
.02 

66 
nd 

66 
0.2 

78 
0.92 

255 • 
0.99 

47 
1.0 

13 
nd 

*-Below quantitation Halt 
od-Not detected 
1-Detected in laboratory blanks 
All other priority pollutants not detected 



1 

n 
LEGEND 

<& EXISTING WELL 
• MONITORING WELL 
a SURFACE WATER SAMPLE 

SITES 
x SURFACE SOIL SAMPLE 

SITE 
MAGNETOMETER SURVEY 
AREAS (SEE FIGS. 4 ,5 , S 6) 

a 
CBS-< 
CBS-48-

i 
CBS-23-

CBS-08-

CBS-3B-
CBS-39-

SCALE IN FEET 

IOOO 0 1000 

SAMPLE LOCATION AND VICINITY MAP 

PRELIMINARY FIELD INVESTIGATION 
SOUTH TACOMA SWAMP 

TACOMA, WASHINGTON 

FIGURE I 



U.S. ENVIRONMENTAL PROTECTION AGENCY TABLE A-3 BLACK & VEATCH 
EPA CONTRACT NO. 68-03-1614 SOUTH TACOMA SWAMP ' KANSAS CITY, MO 
WORK ASSIGNMENT NO. Z-3-6 PRELIMINARY SITE INVESTIGATION Page I of S 

GROUND-WATER ANALYSES 

SMO TRAFFIC NOS. T1361/ T139I/ T1362/ T1392/ T1363/ T1393/ TI364/ T1394/ T1365/ TI395/ TI366/ T1396/ TI367 
MT9457 MT9479 MT9458 MT9480 MT9459 HT9481 MT9460 MT9482 MT9461 MT9483 MT9462 MT9484 MT9463 

B&V SAMPLE NO. CBS-01- CBS-01 CBS-02- CBS-02- CBS-03- CBS-03- CBS-04- CBS-04- CBS-05- CBS-05- C8S-06- CBS-06- CBS-07-
GW-01 GV-02 GW-01 GW-02 GW-01 GW-02 GW-01 GW-02 GW-01 GW-02 GW-01 GW-02 GW-OI 

DATE SAMPLED 10-20-82 11-10-82 10-20-82 11-10-82 10-20-82 11-10-82 10-20-82 11-11-82 10-19-82 11-04-82 10-21-82 11-11-82 10-19-82 
DETECTION LIMIT REFERENCE NO. (4) (4) (*) (4) (4) (4) (4) (4) (4) (5) (4) (4) (4) 

Acid Compounds ("8/1) 

pentachlorophenol od nd nd nd od nd nd ud nd nd 1.7* od nd 

Baae/Heutral Compound* 

b i * (2-elbylbezyl) phthalate nd 

Volatile* 

1,1,1-trichloroethane nd 
chlorofon* . nd 
•ethylene chloride 1 7.9* 
trichlorofluoroaethane nd 
trichloroethylene nd 

(Non-Priority Pollutant*) 

acetone nd 

nd nd nd nd 

nd 7.7* nd nd 
nd nd nd 3.9* 
7.5* 21 7.0* 7.6* 
nd nd 16 nd 
nd nd nd 4.9* 

nd 89 nd 18 

nd 1.4* nd nd 

nd nd nd nd 
nd nd nd nd 
7.0* 8.5* 7.1* 5.1* 
nd nd nd nd 
6.9* 2.1* nd nd 

nd nd nd 35 

nd 5.8* nd nd 

nd nd nd nd 
nd nd nd nd 
5.7* 8.2* 6.8* 4.6* 
nd nd nd nd 
nd nd nd nd 

152 nd nd 430 

DETECTION LIMIT REFERENCE NO. (11) (11) (11) (11) (11) 

Inornanic* 

Boron (B) nd 530 nd 1900 nd 
Copper (Cu) nd nd nd 43 nd 
Iron (Fe) nd 45 nd 88 nd 
Manganeae (Hn) nd 42 nd 24 nd 
Zinc (Zn) nd 250 12 180 15 
Cadaluai (Cd) nd nd nd nd 6.5 
Mercury (Hg) od nd nd nd nd 
Cyanide (CN) ' nd mi 110 ad ad 

Footnote* on page 2 of 5 

(11) (ID (11) ( I D (ID (ID ( I D (I 

960 1000 2000 nd 640 110 800 nd 
nd nd nd nd nd nd 45 nd 
nd nd 57 nd 81 290 1100 n.) 
16 nd nd nd nd 260 330 nd 
150 nd 160 nd 650 52 150 nd 
nd nd nd nd - nd nd nd nd 
nd nd nd nd nd nd 0.62 nd 
od nd nd nd nd nd nd nd 



U.S. ENVIRONMENTAL PROTECTION ACENCT 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT HO. Z-3-6 

TAULE A-3 
SOUTH TACOMA SWAHP ' 

PRELIMINARY SITE INVESTIGATION 
GROUND-WATER ANALYSES 

(Continued) 

BLACK & VEATCH 
KANSAS CITY, MO 
Page 2 of 5 

SMO TRAFFIC NOS. T1361/ TI391/ T1362/ T1392/ T1363/ T1393/ T1364/ T1394/ T1365/ TI395/ T1366/ TI396/ T1367 
MT9457 MT9479 MT9458 HT9480 MT9459 MT948I MT9460 MT9482 MT9461 MT9483 rTT9462 MT9484 MT9463 

B&V SAMPLE HO. CBS-01- CBS-01 CBS-02- CBS-02- CBS-03- CBS-03- CBS-04- CBS-04- CBS-05- CBS-05- CBS-06- CBS-06- CBS-07-
GW-01 GV-02 GW-OI GW-02 CW-01 GW-02 GW-OI GW-02 GW-01 CW-02 GW-OI GW-02 GW-01 

DATE SAMPLED 10-20-82 11-10-82 10-20-82 11-10-82 10-20-82 11-10-82 10-20-82 11-11-82 10-19-82 11-4-82 10-21-82 11-11-82 10-19-82 
DETECTION LIMIT REFERENCE NO. (10 (ID (11) (11) (II) (U) (11) (11) (11) (ID (11) (11) (ID 

Other Pollutant* (us/1) 

Anaonia 370 190 370 440 nd nd 200 nd nd nd 1760 1200 240 
Sulfide 70 nd nd nd nd nd 130 nd nd nd nd nd nd 

(-8/D 
chloride* 12 1.0 4.0 3.0 2.0 nd 1.0 3.0 7.0 nd 350 430 6.0 
Nirate-N 0.03 1.4 0.08 2.3 0.02 0.98 0.04 1.7 0.03 0.44 nd 0.69 0.06 

nd-Not detected 
1-Detected in laboratory blank* 
All other priority pollutant* not detected 
* below quantitation limit 



U.S. ENVIRONMENTAL PROTECTION ACENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-3 
SOUTH TACOMA SWAMP-

PRELIMINARY SITE INVESTIGATION 
GROUND-WATER ANALYSES 

BLACK & VEATCH 
KANSAS CITY, HO 
Page 3 of 5 

SMO TRAFFIC NOS. TI397/ 
MT9485 

B&V SAMPLE NO. CBS-07-
GW-02 

DATE SAMPLED 11-4-82 
DETECTION LIMIT REFERENCE NO. (4) 

Acid Coaipounda 

2,4-diaethylphenol nd 
pentachlorophenol nd 

Baae/Neutral Coipound* 

acenaphthene nd 
fluoranthane nd 
naphthalene nd 
bla (2-ethylhexyl) phthalate1 2.1* 
dl-n-butyl phthalate nd 
fluorene nd 
phenanthrene nd 
pyrene nd 

Volatilea 

benzene nd 
1,1, l-trichloroetliane nd 
ethylbenzene ( nd 
•ethylene chloride 6.0* 
trichlorofIuorose thane nd 
tetrachloroethylene nd 
toluene nd 
trichloroethylene nd 

T1368/ T1398/ T1369/ T1399/ 
HT9464 HT9486 MT9465 HT9487 
CBS-08- CBS-08- CBS-09- CBS-09-
GW-OI GW-02 GW-OI GW-02 
10-21-82 11-11-82 10-21-82 11-11-82 
(4) (4) (6) (4) 

nd 9.8* nd nd 
nd nd nd nd 

nd 6.5* nd nd 
nd 2.7* nd nd 
25 28 nd nd 
3.3* 1.4* nd nd 
nd nd nd nd 
nd 6.2* nd nd 
4.9* 8.7* nd nd 
1.4* nd nd nd 

nd nd nd nd 
nd nd nd nd 
2.1* nd nd nd 
8.3* 6.9* 9.3* 7.0* 
nd nd nd nd 
nd nd nd nd 
3.5* nd nd nd 
nd nd nd 3.3* 

T1370/ TI400/ TI371/ TI401/ 
HT9466 HT948S HT9467 HT9489 
CBS-10- CBS-10- CBS-ll- CBS-II-
CW-01 GW-02 GW-OI GW-02 
10-19-82 11-4-82 10-19-82 11-4-82 
(4) (4) (4) (4) 

(ug/l) 

nd nd nd nd 
nd nd nd nd 

nd nd nd nd 
nd nd nd . nd 
nd nd nd nd 
nd nd nd nd 
nd 1.5* nd 1.5* 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

nd 1.0* nd nd 
nd od nd nd 
nd nd nd nd 
4.7* 5.9* 4.9* 5.7* 
nd 4.0* nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

T1372/ T1402/ T1373/ TI403/ 
HT9468 HT9490 MT9469 MT949I 
CBS-12- CBS-12- CBS-13- CBS-13 
GW-OI CW-02 GW-01 CW-02 
10-21-82 11-10-82 11-16-82 11-30-82 
(4) (4) (4) (4) 

nd nd nd ml 
3.0* nd nd nd 

nd nd nd nd 
nd nd nd nd 
nd nd nd ud 
1.4* 1.3* 1.2* 1.7* 
nd nd 2.4* 1.3* 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

nd nd nd nd 
6.7* 9.2* nd nd 
nd nd nd nd 
8.9* 7.2* 6.4* 6.6* 
nd nd nd nd 
3.5* 3.0* nd nd 
nd nd nd nd 
nd nd nd 1.4* 

Footnotea on page 4 of 5 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-3 
SOUTH TACOMA SWAMP " 

PRELIMINARY SITE INVESTIGATION 
GROUND-WATER ANALYSES 

(Continued) 

BLACK & VEATCH 
KANSAS CITY, MO 
Page 4 of 5 

SMO TRAFFIC NOS. T1397/ T1368/ T1398/ T1369/ T1399/ T1370/ T1400/ TI371/ T140I/ T1372/ TI402/ T1373/ TI403/ 
MT9485 HT9464 HT9486 MT9465 MT9487 HT9466 MT9488 MT9467 MT9489 MT9468 HT9490 MT9469 HT949I 

B6V SAMPLE NO. CBS-07- CBS-08- CBS-08- CBS-09- CBS-09- CBS-10- CBS-10- CBS-11- CBS-11- CBS-12- CBS-12- CBS-13- CBS-13 
CW-02 GW-01 GV-02 CW-OI GW-02 GW-OI GW-02 GW-01 GW-02 GW-OI GW-02 GW-01 GW-02 

DATE SAMPLED 11-4-82 10-21-82 11-11-82 10-21-82 11-11-82 10-19-82 11-4-82 10-19-82 11-4-82 10-21-82 11-10-82 11-16-82 11-30-82 
DETECTION LIHIT REFERENCE NO. (11) (11) (11) (U) (11) (ID (ID (11) (11) (11) (11) (11) (II) 

Inorganics (ug/l) 

Boron (B) 620 1200 1600 130 1000 nd 640 nd 1080 nd 430 810 600 
Bariuai (Ba) nd nd 490 nd 200 nd nd nd nd nd nd nd nd 
Copper (Cu) nd nd nd nd nd nd nd nd 46 nd nd nd nd 
Iron (Fe) nd 13600 17500 15000 17500 nd nd nd 40 nd 44 nd nd 
Manganese (Hn) nd 1400 1300 1100 1200 nd nd nd 16 nd 13 nd nd 
Zinc (Zn) 380 20 100 45 160 nd 350 nd • 300 32 100 59 nd 
Arsenic (As) nd 18 nd nd nd nd nd nd nd nd nd nd nd 
Cadalua (Cd) nd nd nd 1.6 nd nd nd nd nd nd nd nd nd 
Mercury (Hg) 0.73 nd nd nd nd nd nd nd 0.94 od nd nd 1.2 
Cyanide (CN) nd 17 nd nd nd nd nd nd nd 17 nd nd nd 

Other Pollutants 

Asnonla nd 930 530 1030 620 nd ud nd nd 140 nd nd nd 
(-g/1) 

Chlorides 7.0 30 35 4.0 3.0 10 12 6.0 nd 4.0 1.0 200 160 
Nitrate-N 2.8 2.2 0.4 19 0.32 0.05 5.3 0.04 2.0 0.64 2.8 0. 12 nd 

•-Below quantitation Halt 
nd-Not detected 

1-Detected In laboratory blanks 
All other priority pollutants not detected 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

SMO TRAFFIC NOS. T134I/ 
MT9495 

B&V SAMPLE NO. CBS-49-
GW-01 

DATE SAMPLED 12-2-82 
DETECTION LIMIT REFERENCE NO. (4) 

Base/Neutral Coapounda (ug/l) 

bis (2-ethylhexyl) phthalate1 1.2* 

Volatiles 

•ethylene chloride' 12 
trichloroethylene 1.9* 

DETECTION LIMIT REFERENCE NO. (11) 

Inorganics 

Boron (B) B30 
Iron (Fe) 110 
Manganeae (Mn) 180 
Zinc (Zn) 140 

Other Pollutants 

Aasaonia 250 
(-g/1) 

Chlorides 11 
NiLrste-N nd 

*-Below qusntltstion Halt 
l-Detected in laboratory blank 
All other priority pollutants not detected 
od - not detected 

TABLE A-3 BLACK & VEATCH 
SOUTH TACOMA SWAMP " KANSAS CITY. HO 

PRELIMINARY SITE INVESTIGATION Page 5 or 5 
GROUND-WATER ANALYSES 



U.S. ENVIRONMENTAL PROTECTION ACENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-4 
SOUTH TACOMA SWAMP" 

PRELIMINARY SITE INVESTIGATION 
SURFACE SOIL ANALYSES 

BLACK & VEATCH 
KANSAS CITY, HO 
Page I of 5 

SMO TRAFFIC NO. 

BSV SAMPLE NO. 

DATE SAMPLED 

DETECTION LIMIT REFERENCE NO. 

Acid Coanjounds 

phenol 

(Non-priority pollutants) 

benzoic scid 

T1322/ TI323/ T1324/ T1325/ TI326/ TI327/ TI328/ T1329/ TI330/ TI331/ TI332/ TI333/ 

HT8911 HT8912 HT8913 HT89I4 MT89I5 MT8916 MT8917 HT8918 MT89I9 MT8921 HT8922 MT8923 
CBS-26- CBS-27- CBS-28- CBS-29- CBS-30- CBS-31- CBS-32- CBS-33- CBS-34- CBS-35- CBS-36- CBS-37-
SL-OI SL-01 SL-01 SL-01 SL-01 SL-01 SL-01 SL-OI SL-OI SL-OI SL-01 SL-OI 
10-18-82 10-18-82 10-82-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 
(3) (2) (2) (1) (1) (1) (1) (1) (1) (1) (1) (I) 

(ug/Kg) 

nd nd nd nd nd 400K nd nd nd nd nd nd 

1000OOK nd ad nd 11000 nd nd nd nd nd nd nd 

Base/Neutrsl Coapounda 

fluoranthene 
naphthalene 
bis (2-ethylhexyl) phthalate 
di-n-butyl phthalate 
benzo(a) anthracene 
benzo(a) pyrene 
3,4-benzofluoranthene 
benzo(k)f1uoranthene 
chrysene 
benzo(ghi)perylene 
phenanthrene 
dibenzo(a,h)anthracene 
iadenoO ,2,3-cd)pyrene 
pyrene 

(Non-priority pollutants) 

2-aethylnapthalene 

nd nd nd 
nd nd nd 
29000 nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
10000K nd nd 
nd nd nd 
10000K nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

nd nd nd 

nd nd nd 
7600 nd nd 
nd nd nd 
nd 520 nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

800K nd nd 

nd nd 2700 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd 1300 
nd nd 1100 
nd nd 1200 
•id nd 1200 
nd nd 3000 
nd nd 800K 
nd nd 1300 
nd nd nd 
nd nd 800K 
nd nd 2900 

nd nd nd 

880 560 880 
nd nd nd 
nd nd nd 
ml nd nd 
520 640 960 
BOOK 2000 1800 
800 2100 1500 
800K 1000 1500 
560 1000 1200 
nd 1300 1600 
800 400K 400K 
nd 1000 nd 
nd 1100 1800 
1100 880 1100 

7 
nd nd nd 

Footnotes on page 3 of 5 



U.S. ENVIRONMENTAL PROTECTION, AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

SHO TRAFFIC NO. 

B&V SAMPLE NO. 

DATE SAMPLED 
DETECTION LIMIT REFERENCE NO. 

T1322/ 
MT89I1 
CBS-26-
SL-01 
10-18-82 
(3) 

T1323/ 
MT8912 
CDS-27-
SL-01 
10-18-82 
(2) 

TI324/ 
MT8913 
CBS-28-
SL-OI 
10-82-82 
(2) 

TABLE.A-4 
soirrn TACOMA SWAMP • 

PRELIMINARY SITE INVESTIGATION 
SURFACE SOIL ANALYSES 

(Continued) 

TI325/ 
HT89I4 
CBS-29-
SL-OI 
10-18-82 
(0 

T1326/ 
HT89I5 
CBS-30-
SL-Ol 
10-18-82 
(1) 

TI327/ 
MT89I6 
CBS-31-
SL-01 
10-18-82 

(D 

T1328/ 
MT89I7 
CBS-32-
SL-01 
10-18-82 
(») 

T1329/ 
HT89IB 
CBS-33-
SL-OI 
10-
(1) 

18-82 

TI330/ 
MT89I9 
CBS-34-
SL-01 
10-18-82 
(1) 

T1331/ 
MT8921 
CRS-35-
SL-OI 
10-18-82 
(1) 

BUCK & VEATCH 
KANSAS CITY, HO 
Page 2 of 5 

T1332/ 
MT8922 
CBS-36-
Sl.-OI 
10-18-82 
(I) 

TI333/ 
MT8923 
CBS-37-
SL-01 
10-18-82 
(I) 

Volatile* 

1,2-dichloroelhanej 
•ethylene chloride 
tricblorofluoroaethane 

(Non-priority pollutant*) 

acetone 

nd 
25 
10 

nd. 

nd nd nd nd nd nd 1.4* nd nd nd nd 

4.8 23 2.0 5.0 6.5 7.0 2.0* nd 8.0 53 19 
3.3 5.6 2.1 2.5 2.5K nd 2.0* nd 4.0 4.0 nd 

nd nd nd nd nd nd nd nd nd nd 33 

Pe»ticlde« 

PCB-1248 
PCB-1254 

DETECTION LIMIT REFERENCE NO. 

Inorganic* 

Aluminium (Al) 
Boron (B) 
Bariua (Ba) 
Gliroalua (Cr) 
Copper (Cu) 
Iron (Fe) 
Manganeae (Ho) 
Nickel (Ni) 
Zinc (Zn) 

Footnote* on page 3 of 5 

57900 nd nd 
nd 1444' nd 

(12) (12) (12) 

1100 1900 1000 
nd nd nd 
34 22 nd 
2.8 nd nd 
31 nd nd 
470 680 250 
35 60 41 
nd nd nd 
91 10 19 

nd nd nd 
nd nd nd 

(12) (12) (12) 

3500 2200 2300 
nd nd nd 
18 nd 23 
nd nd nd 
6.9 6.8 nd 
440 310 260 
83 10 32 
nd nd nd 
47 6.8 2.1 

nd nd nd 
nd nd 0.54 

(12) (12) (12) 

(-8/Kg) 

540 360 1200 
nd nd nd 
17 nd 46 
nd nd nd 
nd nd 330 
690 410 1040 
25 21 430 
nd nd 35 
5.8 2.7 120 

nd nd nd 
nd nd nd 

(12) (12) (12) 

3400 1200 510 
nd 22 nd 
18 62 48 
nd 54 2.8 
52 21 nd 
2800 3000 920 
1800 230 46 
5.7 15 nd 
IS 21 3.8 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-4 
SOUTH TACOMA SWAMP 

PRELIMINARY SITE INVESTIGATION 
SURFACE SOIL ANALYSES 

(Continued) 

BLACK & VEATCH 
KANSAS CITY, MO 
Page 3 of 5 

SMO TRAFFIC NO. T1322/ T1323/ T1324/ T1325/ TI326/ TI327/ T1328/ TI329/ TI330/ T133I/ TI332/ TI333/ 
MT891I Mr89I2 MT8913 MT8914 MT89I5 MT89I6 HT89I7 MT89I8 MT89I9 MT892I MT8922 MT8923 

B&V SAMPLE NO. CBS-26- CBS-27- CBS-28- CBS-29- CBS-30- CBS-31- CBS-32- CBS-33- CBS-34- CBS-35- CBS-36- CBS-37-
SL-01 SL-01 SL-01 SL-01 SI.-OI SL-01 SL-OI SL-01 SL-01 SL-01 SL-Ot SL-OI 

DATE SAMPLED 10-18-82 10-18-82 10-82-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 10-18-82 
DETECTION LIMIT REFERENCE NO. (12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12) 

Inorganics 

Arsenic (As) 4.6 2.2 1.3 5.4 4.3 1.4 nd nd 110 6.0 2.0 nd 
Cadaiins (Cd) 0.2 0.2 0.3 0.2 0.4 0.5 nd 0.7 0.2 0.4 nd 3.4 
Lead (Pb) 72 6.5 8.8 14 86 12 2.B 1.4 200 31 35 17 
Antlsmny (Sb) nd nd nd nd nd nd nd nd 13 3.6 nd nd 
Tin (Sn) nd nd nd nd nd ml nd nd nd nd nd nd 

•-Below quantitation Halt K-Detected below but more than one half of apecified detection liatl 
1- Detected ln laboratory blank All other priority pollutants not detected 
2- PCB cannot be confiraed by GC/MS 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

SMO TRAFFIC NO. T1334/ 
HT8924 

B&V SAMPLE NO. CBS-38-
SL-OI 

DATE SAMPLED 10-18-82 
DETECTION LIMIT REFERENCE HO. (I) 

Acid Cwpoundl 

phenol nd 

Base/Neutral Coapounds 

acenaphthene 400K 
fluoranthene 1000 
naphthalene nd 
benzo(a)anthracene 1600 
benzo(a)pyrene 1800 
3,4-benzobluoranthene 1600 
benzo(k)fluoranthene 1600 
chrysene 1S0O 
benzo(glil)perylene 1200 
phenanthrene 400 
dtbenzo(a,h)anthracene 1300 
indeno(t,2,3-cd)pyrene 2100 
pyrene 1400 

Volatiles 

•ethylene chloride1 IS 
trichlorofluoraethane nd 
trichloroethylene nd 

TABLE A-4 BLACK & VEATCH 
SOUTH TACOMA SWAMP" KANSAS CITY, HO 

PRELIMINARY SITE INVESTIGATION Page 4 of 5 
SURFACE SOIL ANALYSES 

(Continued) 

T1335/ T1336/ T1337/ T1320/ T1321/ 
HT892S HT8926 HT8927 HT9424 HT9425 
CBS-39- CBS-40- CBS-41- CBS-47- CBS-48-
SL-OI SL-01 SL-01 SL-OI SL-01 
10-18-82 10-82-82 10-18-82 10-18-82 10-18-82 
(1) (1) (I) (I) (I) 

(ug/Kg) 

nd nd nd 3600 1900 

nd nd nd nd nd 
nd nd 400K nd . 400K 
nd nd nd ad 400K 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd ad nd 
nd nd nd nd nd 
nd nd 400K nd nd 
nd nd nd nd nd 
nd nd 400K nd 400K 
nd nd nd nd nd 
nd nd nd nd nd 
nd 400K 400K nd 400K 

(ug/Kg) 

27 14 14 3.6 3.7 
14 nd nd 2.7 4.3 
nd 32 nd nd nd 

Footnotes on page 5 of 5 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-4 
SOUTH TACOMA SWAMP ' 

PRELIMINARY SITE INVESTIGATION 
SURFACE SOIL ANALYSES 

(Continued) 

RUCK & VEATCH 
KANSAS CITY, MO 
Page S of 5 

SMO TRAFFIC NO. 

B&V SAMPLE NO. 

OATE SAMPLED 

DETECTION LIMIT REFERENCE NO. 

Inorganics 

T1334/ T1335/ TI336/ 
HT8924 HT8925 MT8926 
CBS-38- CBS-39- CBS-40-
SL-01 SL-OI SL-OI 
10-18-82 10-18-82 10-82-82 
(1) (1) (I) 

T1337/ T1320/ T1321/ 
HT8927 MT9424 MT9425 
CBS-41- CBS-47- CBS-48-
SL-OI SL-01 SL-01 
10-18-82 10-18-82 10-18-82 
(1) (1) (1) 

(•g/Kg) 

Alualnuai (Al) 1000 3900 1600 1600 670 1700 
Bariu* (Ba) 71 nd 56 56 140 68 
Chroaiua (Cr) 24 nd nd nd 20 11 
Copper (Cu) 28 nd 20 2800 51 29 
Iron (Fe) 4900 230 5800 2500 6200 3600 
Hangauese (Mn) 230 7.5 720 410 1030 210 
Nickel (Nk) 20 nd nd nd 69 46 
Zinc (Zn) 41 7.5 11 1800 19 9.1 
Arsenic (As) 2.9 8.0 2.3 6.7 nd 1.6 
Cadaiua (Cd) 0.4 0.5 0.2 1.7 0.4 nd 
Lead (Pb) 65 4.1 54 4300 23 16 
Tin (Sn) nd nd nd 4.7 nd nd 

nd-Not detected 
K-Detected below but greater than one bald of specified detection Halt 
1-Detected In laboratory blanks 
All other priority pollutants not detected 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

SMO TRAFFIC NOS. T1294/ 
MT8998 

B&V SAMPLE HO. CBS-OI-
SS-01 

ELEVATION (FEET)** 216 
DATE SAMPLED 10-11-82 
DETECTION LIMIT REFERENCE NO. (1) 

Base/Neutral Compoundi 

di-n-butyl phthalate nd 

Volatile* 

•ethylene chloride' 24 
trlchlorofluoroaethane nd 

(Non-Priority pollutants) 

acetone* 26* 

DETECTION LIMIT REFERENCE NO. (12) 

Inorganics 

Aluainua (Al) 940 
Barlita (B) nd 
Chroaiua (Cr) nd 
Copper (Cu) nd 
Iron (Fe) 790 
Manganese (Mn) 59 
Nickel (Ni) nd 

TABLE A-5 
SOUTH TACOMA SWAMP • 

PRELIMINARY SITE INVESTIGATION 
SUBSURFACE SOIL ANALYSES 

T1295/ T1296/ T1297/ T1298/ T1299/ T1300/ 
HT8999 MT9000 MT9401 MT9402 HT9403 HT9404 
CBS-01- CBS-02- CBS-02- CBS-03- CBS-03- CBS-04-
SS-02 SS-01 SS-02 SS-01 SS-02 SS-01 
211 227 212 221 211 233 
10-11-82 10-13-82 10-13-82 10-9-82 10-9-82 10-11-82 
(1) (1) (1) (1) (1) (1) 

(ug/Kg) 

nd nd nd nd nd nd 

BLACK & VF.ATCH 
KANSAS CITY, MO 
Page 1 or 4 

TI30I/ TI302/ T1303/ T1304/ T1305/ T1306/ 
MT9405 MT9406 MT9407 MT9408 MT9409 HT94IO 
CBS-04- CBS-05- CBS-05- CBS-06 - CBS-06- CBS-07-
SS-02 SS-OI SS-02 SS-OI SS-02 SS-OI 
213 224 214 220 210 236 
10-11-82 10-11-82 10-11-82 10-12-82 10-12-82 10-12-82 
(1) (1) (I) (1) (1) (1) 

nd 400K nd nd nd nd 

10 S.O 31 
nd nd nd 

nd nd nd 

(12) (12) (12) 

950 1000 580 
nd nd nd 
1.8 nd nd 
nd nd nd 
860 1370 480 
64 30 18 
nd ad nd 

9.4 11 6.2 
nd' nd nd 

nd nd nd 

(12) (12) (12) 

(*>g/Kg) 

990 80 780 
nd nd nd 
1.2 nd 1.3 
7.2 nd nd 
990 760 460 
89 46 33 
nd nd nd 

32 24 29 
nd nd 2.5K 

2.7* nd nd 

(12) (12) (12) 

820 1100 720 
nd nd nd 
2.2 2.2 1.5 
nd nd nd 
830 1350 790 
41 191 108 
4.6 nd nd 

74 22 8.7 
nd nd nd 

nd nd nd 

(12) (12) (12) 

1400 480 830 
nd nd nd 
1.2 nd nd 
nd nd nd 
930 840 730 
23 13 78 
5.1 4.1 4.9 

Footnotes oa page 2 of 4 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT HO. 68-03-1614 
WORK ASSIGNMENT HO. Z-3-6 

TABLE A-5 
SOUTH TACOHA SWAMP 

PRELIMINARY SITE INVESTIGATION 
SUBSURFACE SOIL ANALYSES 

(Continued) 

ROCK & VEATCH 
KANSAS CITY, MO 
Page 2 of 4 

SMO TRAFFIC NOS. T1294/ 
MT8998 

B&V SAMPLE HO. CBS-01-
SS-Ol 

ELEVATION (FEET)** 216 
OATE SAMPLED 10-11-B2 
DETECTION LIMIT REFERENCE NO. (I) 

Vanadium (V) nd 
Zluc (Zn) 4.2 
Arsenic (As) nd 
Cadaiua (Cd) nd 
Lead (Pb) 1.5 

T1295/ T1296/ T1297/ T1298/ 
MT8999 MT9000 HT9401 MT9402 
CBS-01- CBS-02- CBS-02- CBS-03-
SS-02 SS-01 SS-02 SS-01 
211 227 212 221 
10-11-82 10-13-82 10-13-82 10-9-82 
(1) (1) (1) (1) 

nd nd nd nd 
4.9 5.7 2.9 6.2 
nd nd nd nd 
nd nd nd nd 
1.2 1.5 0.6 2.3 

TI299/ T1300/ T1301/ TI302/ 
MT9403 MT9404 MT9405 MT9406 
CBS-03- CBS-04- CBS-04- CBS-05-
SS-02 SS-01 SS-02 SS-01 
211 233 213 224 
10-9-82 10-11-82 10-11-82 10-11-82 
(1) (1) (1) (1) 

nd nd nd nd 
5.1 1.9 5.0 6.2 
nd nd nd 1.4 
nd . 0.2 0.2 nd 
3.6 1.0 1.3 2.3 

T1303/ T1304/ TI305/ TI306/ 
MT9407 MT9408 MT9409 MT9410 
CBS-05- CBS-06- CBS-06- CBS-07-
SS-02 SS-01 SS-02 SS-OI 
214 220 210 236 
10-11-82 10-12-82 10-12-82 10-12-82 
(1) (1) (1) (1) 

nd nd nd n<l 
5.1 6.1 4.2 4.8 
nd 2.2 nd nd 
nd nd nd nd 
1.1 5.0 1.0 1.3 

nd-Not detected 
All other priority pollutants not detected 
K-Detected below but greater than one half of specified 
aa-Not analyzed 

1- Detected in laboratory blanka in a range froa 1.4 to 22 ppb 
2- Coatpound used ln rinsing laboratory glassware 

Halt *-Below quantitation Halt 
**-USGS Datua 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

TABLE A-5 
SOUTH TACOMA SWAMP • 

PRELIMINARY SITE INVESTIGATION 
SUBSURFACE SOIL ANALYSES 

BLACK & VEATCH 
KANSAS CITY, MO 
Page 3 of 4 

SMO TRAFFIC NOS. TI307/ TI308/ T1309/ TI3I0/ TI311/ T1312/ T13I3/ T13I4/ T13I5/ TI316/ Tl317/ T13I8/ TI319/ 
HT94I1 MT94I2 MT9413 HT94I4 MT94I5 MT9416 MT94I7 MT94I8 MT9419 HT9420 MT942I HT9422 MT9423 

B&V SAMPLE HO. CBS-07- CDS-08- CBS-08- CBS-09- CBS-09- CBS-10- CBS-10- CBS-11- CBS-II- CBS-12- CBS-12- CBS-13 CBS-13-
SS-02 SS-OI SS-02 SS-OI SS-02 SS-01 SS-02 SS-01 SS-02 SS-01 SS-02 SS-OI SS-02 

ELEVATION (FEET)* 207 211 206 214 209 232 217 236 216 225 210 185 155 
DATE SAMPLED 10-12-82 10-13-82 10-13-82 I0-U-B2 10-11-82 10-11-82 10-11-82 10-14-82 10-14-82 10-13-82 10-13-82 11-16-82 11-16-82 
DETECTION LIMIT REFERENCE NO. (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) 

Volatile* (ug/Kg) 

•ethylene chloride' 7.7 
2 

na 
no 62 28 34 44 9.9 31 8.1 62 3.8 6.7 

trlchlorofluoroaethane nd z 
na 

nd 3.6 6.0 4.6 4.2 4.7 2.7 6.0 nd nd nd 

Peatlcldea 

beta-endoaulfan 

DETECTION LIMIT REFERENCE NO. 

Inorganic* 

Aluainua (Al) 
Bariua (Ba) 
Chroaiua (Cr) 
Copper 
Iron (Fe) 
Hanganeae (Mn) 
Nickel (NI) 
Vanadiua (V) 
Zinc (Zn) 
Araenic (As) 
Cadaiua (Cd) 
Lead (Pb) 
Tin (Sn) 

nd nd nd nd nd nd nd 6.83 nd nd nd nd nd 

(12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12) 

(-g/Kg) 

570 1300 520 620 490 850 590 550 580 610 620 1168 1321 
nd 45 nd nd nd nd nd nd nd nd nd 11 II 
nd 4.4 nd nd nd nd nd nd nd nd nd 1.4 2.3 
nd nd nd nd nd nd nd nd nd nd nd 5.4 nd 
620 2900 1300 1460 1310 720 560 330 420 580 530 1944 1831 
31 42 25 21 17 63 33 36 23 20 36 28 38 
nd ' 6.4 6.3 5.6 4.2 nd nd nd nd nd nd nd 9.3 
nd nd nd nd nd nd nd nd nd nd nd 5.0 4.2 
3.9 4.0 12 5.3 5.2 4.8 3.9 5.7 2.9 6.2 2.9 5.4 7.6 
nd 6 1.5 nd nd nd 1.2 1.8 1.3 1.3 1.1 I.I I.I 
nd 0.2 nd nd nd nd nd nd nd nd nd 0.2 0.6 
0.8 15.9 7.3 1.4 6.1 2.0 2.1 2.8 2.2 3.9 1.3 0.9 0.7 
nd nd nd nd nd nd nd nd nd 2.8 nd nd nd 

Footnote* on page 4 of 4 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

SMO TRAFFIC NOS. 

B&V SAMPLE NO. 

ELEVATION (FEET)* 
DATE SAMPLED 
DETECTION LIMIT REFERENCE NO. 

Other Pollutant* 

Calcium 
Magnesium 
Sodiua 

na-Not Analyzed 
All other priority pollutant* not detected 
*USGS Datum 

TABLE A-5 
SOUTH TACOMA SWAMP ' 

PRELIMINARY SITE INVESTIGATION 
SUBSURFACE SOIL ANALYSES 

BUCK & VEATCH 
KANSAS CITY, HO 
Page 4 of 4 

T1307/ T1308/ T1309/ TI310/ T13I1/ T1312/ T1313/ T1314/ T13I5/ TI316/ TI317/ TI3I8/ TI3I9/ 

MT9411 HT9412 MT9413 MT9414 MT9415 MT9416 MT9417 MT9418 MT9419 HT9420 MT942I HT9422 MT9423 
CBS-07- CBS-08- CBS-08- CBS-09- CBS-09- CBS-10- CBS-10- CBS-11- CBS-II- CBS-12- CBS-12- CBS-13 CBS-13-
SS-02 SS-01 SS-02 SS-01 SS-02 SS-01 SS-02 SS-01 SS-02 SS-01 SS-02 SS-01 SS-02 
207 211 206 214 209 232 217 236 216 225 210 185 155 
10-12-82 10-13-82 10-13-82 10-11-82 10-11-82 10-11-82 10-11-82 10-14-82 10-14-82 10-13-82 10-13-82 11-16-82 11-16-82 

(1) (1) (1) (I) (1) (I) (1) 0) (1) (1) (1) (12) (12) 

(«g/Kg) 

na na na na na na na na na na na 1072 1234 

na na na na na na na na na na na 433 900 
na . na na na na na na na na na na 141 nd 

nd-Not detected 
1- Detected in laboratory blank 
2- No volatile analyse* included due to laboratory accident 
3- Peaticide cannot be confirmed by GC/MS 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
EPA CONTRACT NO. 68-03-1614 
WORK ASSIGNMENT NO. Z-3-6 

SMO TRAFFIC NOS. T1388/ T1389/ T1390/ 
HT9441 MT9440 HT9442 

B&V SAMPLE NO. CBS-44- CBS-45- CBS-46-
GW-01 GW-01 GW-01 

DATE SAMPLED 10-25-82 10-25-82 11-9-82 
DETECTION LIMIT REFERENCE NO. (4) (4) (4) 
Baie/Neutral Coapounda (ug/l) 

1,2-diphenylhydrazine 70 130 570 
(ai azobenzene) 

Volatile! 

1,1 ,1-trlcholoroaelliane nd 1.1* 2.4* 
cblorofora 7.8+ 10 20 
•ethylene chloride 5.4* 5.1* 7.6* 

(Non-priority pollutant!) 

acetone nd nd 37 

DETECTION LIMIT REFERENCE NO. (II) (ID (11) 

Inorganics 

Boron (B) 700 600 450 
Zinc (Zn) 21 20 240 

Other Pollutant! mg/l 

Chloride! 1.5 nd nd 
Rllrate-N 0.46 0.53 0.55 

nd-Hot detected 
*-Below quantitation liait 
All other priority pollutant! not detected 

TABLE A-6 
SOUTH TACOMA SWAMP -

PRELIMINARY SITE INVESTIGATION 
FIELD BLANK ANALYSES 

BLACK & VEATCH 
KANSAS CITY, HO 
Page I of I 



APPENDIX B 

LOGS OF BORINGS 

SOUTH TACOMA SWAMP 

PRELIMINARY SITE INVESTIGATION 



BORING LOG LEGEND AND NOMENCLATURE 
Figures B-1 through B-27 

Items shown on boring logs refer to the following: 

1. Depth - Depth below reference elevation, ground surface unless 
otherwise shown 

2. Sample - Types designated by letter 

D - Disturbed sample, obtained from auger cuttings or wash 
water for classification purposes only 

S - Split-spoon sample, obtained by driving 2-inch split-spoon to 
determine penetration resistance and allow classification 

C - Liner tube sample, obtained by penetration of thick, wall 
sampler containing 2-inch-d1ameter Uner tubes (California 
sampler) 

U - Undisturbed sample, obtained by penetration of minimum 
3-inch-diameter, thin-wall tube using an open or, where 
indicated, fixed-piston sampling head 

DM - Dames and Moore Sampler 

Rec - Recovery is expressed as a ratio of the length recovered to the 
total length pushed or driven (in Inches), i.e., 8 

T? 
Resist - Resistance 1s designated as follows: 

P - Sample pushed in one continuous movement by hydraulic rig 
action, maximum hydraulic pressure shown where pertinent 

3 
6g - Numbers indicate blows per 6 inches of sampler penetration 

3. Description - Description of material according to the Unified Soil 
Classification: word description gives soil constituents, consistency 
or density, and other appropriate classification characteristics. 
Unified Soil Classification symbols are shown on the USC column. 
Geologic names, where appropriate, are shown under Special Notes. A 
solid Hne Indicates stratigraphic change; a dashed Hne Indicates 
approximate location of stratigraphic change. 

4. Special Notes and Field Observations - Pertinent observations made by 
inspector during drilling including type of boring, free water level, 
water seepage, fluid loss, hole termination depth, etc. 

5. Legend -
CFA - Continuous flight auger — W a t e r depth at specified 
ATD - At time of drilling time after drilling 
AD - After drilling 
DWL - Drill water loss « Water entry depth at time 
DWR - Drill water return of drilling 

B-l 



Unified Soil Classification System 

MAJOR DIVISIONS 
G R O U P 

SYMBOLS 
I Y P I C A l 
N A M t S CLASSIFICATION CRITERIA 

< 
S 

s 
< 
o u 

ll9 
uj a * 
> 
< 
o i i I 

S * ~ 

e e 

g if 
£ - m 

5 * * 

z " 

. j c 
u u 

GW 
Well graded oraxHi and 

wartd miiturei, 
litllt 0> no lints 

GP 
Poorly grao>d graved and 
gravcl-tand miituret. 
l ink O' no lines 

GM Salty gravtlt. f /a*« l sand 
till miiturrt 

GC Clayey growth. grav«l-iand 
clay mtatum 

Z vi 
< Q 
u Z 

SW 
W«ll graded sands and 
gravelly u n d i . 
u n l * or no l inn 

J5 
0 0. 
tt u . 

1 * 

°> 
! 1? 
o -

i j 

3 5 

u 

Poorly graded u n d i and 
gravelly u n d i . 
Itttla or no l«run 

2 0 

•II 
i i 
Ei; 
S E ? 
o E : 
°£ I 
a. o e 

ll1 

\W 
• e l/l £ u, 

SM Silty unds. Mnd tilt miilurtt s i x 
- i 2 m 

SC Clayey sands, sand-day miaiut 

C u ° 6 0 - ' D 1 0 Greater than 4 

30' ; <0,nl2 

>10« ° 6 0 
Bat 1 and J 

Not meeting both critttia for GW 

Aitarbarg limilt plot baton* " A " lit 
Of plasticity mdei Wit than 4 

Alter berg limm plot >bov« " A " line 
and plasticity inder. greater than 7 

Atttf berg limits plotting 
in hrtehed ataa art 
borderline classifications 
requiring UM al dual 
symbols 

C y • Ogn/OjQ Graatar than S 

C . • 

I 0 M C 

° 1 0 ' D f i O 

Bat w o n 1 and 3 

Not meeting both cf it*ru) lor SW 

Atterberg limitt plot bo I cm " A " lin* 
Of plitucity indei Ini than 4 

Atterberg limtti plot above " A " lin* 
and plasticity indei graatar than 7 

Anarbarg limiu plotting 
in hatchad araa are 
bordarlin* de i f icat ions 
requiring itta ol dual 
symbols 

s 

I i 
9 E 

> 
< 
mi 
o 
o 
z 
< 

ML 
Inorganic ulti, vary l in* 
sends, rock Hour, silty or 
dayey l in* tandi 

E 6 

I 8 

f I 
C L 

2 ii 

norganic clayi ol loo to 
medium plasticity, gravelly 
clays, landy clayi, silly 
day i . lean clayi 

OL 
Organic sal ts. and organic 
lilty d a y i ol low plat ti
cs ty 

M > < 
mi 
u 
o 
z 
< 

MH 

X 

Inorganic tilti, micaceous 
or diatomacaoul fin* tandi 
or ult i , elastic silts 

C H Inorganic days o l high 
purrticity, lat days 

OH 
Organic day i of med->m 
to high pienicity 

1 0 *o so ao so 5o ro io—to 
LIQUID LIMIT 

100 

Highly Organic Soils PT P*at. muck and other highly 
organic soils Visual-Manual Idantilieation, SJM A S T M Ozonat ion 0 2488. 



BORING LOG 
SHEET, 1 .OF. 

PROJECT NAME COMMENCEMENT BAY 

CBS-01 

SURFACE ELEVATION, 

PROJECT LOCATION 

LOGGED BY M. Genoud 

239 

Tacoma, Washington 

PROJECT NO. K81-4521 

DATF 10-11-82 

RIO Mobile B-61 

.DRILLED BY R. Kr ino 

ELEVATION DATUM. USC t GS 
WATER ENTERS. 

ATD 

E l . 215 

DEPTH SAMPLE 
TYPE REC RESIST 

DESCRIPTION U.S.C SPECIAL NOTES AND 
FIELD OBSERVATIONS 

DM 
12 
71 

DM 
15 
TB" 

10-

DM 
15 

TB 

15" 

DM 
18 
TB* 

20— 

DM 18 

11 
18 

11 
20 
26 

11 
16 
23 

10 
16 
17 

Loose, dark brown, poorly graded, 
Gravelly SAND with trace of silt 

SP 
I 
GP 

Loose, gray, poorly graded, coarse 
grained GRAVELLY SAND with trace of 
silt 

Medium dense, red-yellow, poorly graded, 
" fine to medium grained SAND with trace 

of silt 

SP 

Dense, gray, poorly graded, fine to 
medium grained SAND with some gravel 
and trace of silt 

25" 

Becoming gray-yellow and medium 
grained 

Boring advanced with 
10" diameter hollow-
stem augers with 11 
diameter bit 
Sampler driven with 
325 lbs. cable tool-
jars 
SIightly moist 
0VA-0.3ppm 

Moist 

OVA-Background 

Moist to wet 
0VA-0.2ppm 

0VA-0.1ppm 

0VA-0.8ppm 

Water detected 
ATD 

WOODWARO-CIYOE coisuiTms FIGURE NO. P-i 



BORING LOG 
SHEET, .or. 

PROJECT NAME COMMENCEMENT BAY 

CBS-01 

SURFACE ELEVATION, 

PROJECT LOCATION _ 

LOGGED BY M. Genoud 
2 3 9 ELEVATION 

Tacoma, Washington 

PROJECT NO. K81-4521 

DATE 10-11-82 

RIO Mobi le B-61 

.DRILLED BY. 

DATUM 

R. Krino 
USC & GS 

WATER ENTERS. 
ATD 

El- 21. 

DEPTH 

25 

SAMPLE 
TYPE REC RESIST 

DESCRIPTION U.S.C SPECIAL NOTES AND 
FIELD OBSERVATIONS 

SAME: Dense, g r a y - y e l l o w , poor ly graded, 
medium g r a i n e d SAND wi th some gravel 
and some s i I t y c l a y 

SP Saturated 

DM 
18 
TB" 

OVA-5. "»ppm 
12 

20 

30— Bottom of bor ing 

29-5' 

WOODWARD-CLYDE CONSULTANTS FIGURE N0._B_2 



BORING LOG 
SHEET 1 .OF. 

PROJECT NAME COMMENCEMENT BAY PROJECT WO. K.81-4521 

CBS-02 PROJECT LOCATION 

LOGGED BY G. HeSS 

Tacoma, Washington 
DATE 10-13-82 
RIO Mobile B-61 

SURFACE ELEVATION , 240 
DRILLED BY. 

ELEVATION DATUM 

S. Sterling 
USC & GS 

WATER ENTERS. 

ATD 
El . 214 

DEPTH SAMPLE 
TYPE REC RESIST 

DESCRIPTION U.S.C SPECIAL NOTES AND 
FIELD OBSERVATIONS 

DM 12. 
_L2_ 

DM 
TT 
12 

10— 

DM J2_ 
12 

15-

DM 
•JF 
12 

DM TT 
12 

25-

~l 
Medium dense, dark brown, low plastic 
Clayey SILT to Silty CLAY with some 
fine to coarse gravel 

ML 

Medium dense, light brown-tan, fine 
grained, poorly graded, Silty SAND with 
some fine to medium gravel with trace 
of clay 

SM 

Medium dense, light brown, fine to 
medium grained, poorly graded SAND 

SP 

15 

12 
12 

10 

TT 
17 Becoming dense, medium grained and gray _ 

Boring advanced with 
10" diameter hollow" 
stem augers wlth 1V 
diameter bit 
Sampler driven with 
325 lbs. cable tool' 
jars 
0VA-0.2ppm 

0VA-0.4ppm 

0VA-0.6ppm 

OVA-Background 

0VA-0.8ppm 

WOODWARD-CLYDE CORSULTAKTS FIGURE NO B-3 



BORING LOG 
SHEET. .OF. 

PROJECT NAME COMMENCEMENT BAY 

CBS-02 

SURFACE ELEVATION , 

PROJECT LOCATION 

LOGGED BY C » 

240 

Tacoma, Washington 

PROJECT NO. K81-4521 

PATE 10-13-82 
RIO Mobile B-61 

DRILLED BY S. S t e r l i n g WATER ENTERS E l . 214 

ELEVATION DATUM USC & GS ATD 

DEPTH 

25 

SAMPLE 
TYPE REC RESIST 

DESCRIPTION US.C SPECIAL NOTES AND 
FIELD OBSERVATIONS 

SAME: Dense, gray, medium grained, 
poorly graded SAND 

SP 

DM Y2 
12 

10 
10 

Water detected 
'ATD 

0VA-4.2ppm 

30-

DM i i 
12 

5 
J i 

0VA-0.6ppm 

Bottom of boring 
33.0' 

35-

WOODWARD-CLYDE C0NSULTAITS FIGURE NO. B-fr 



BORING LOG 
SHEET , 1 .OF. 

PROJECT NAME COMMENCEMENT BAY 

CBS-03 

SURFACE ELEVATION , 

PROJECT LOCATION 

LOGGED BY G - H e S S 

Tacoma. Washington 

PROJECT NO. K81-4521 

DATE 10-9-82 

RIO Mobile B-61 

DRILLED BY. 

ELEVATION DATUM 

S. S t e r l i n g 

USC £ GS 

WATER ENTERS. 

ATD 

E l . 212 

DEPTH SAMPLE 
TYPE REC RESIST DESCRIPTION US.C. SPECIAL NOTES AND 

FIELD OBSERVATIONS 

DM i r 
T0" 

DM _0 
12 

10 — 

DM 
18 
TB" 

15-

DM _2 
12 

20-

DM 
18 

TB" 
25-

Firm, light brown, low plastic Silty 
CLAY with some gravel and trace of sand 

CL 

17 
_LJ1 

Medium dense, light brown, fine to 
medium grained, poorly graded GRAVEL 
wlth sand and slit 

GP 

12 

Dense, l i g h t brown-gray, medium to 
coarse g r a i n e d , p o o r l y graded SAND with 
some f i n e to medium g r a v e l 

SP 

"ll 
18 
18 

10 

Dense, light brown, medium grained, 
poorly graded SAND 

ft— 
18 
22 

Boring advanced with 
'10" diameter hollow-
stem augers with 11" 
diameter bit 
Sampler driven with 
325 lbs. cable tool-
Jars 

OVA-Background — 

0VA-0.2ppm 

OVA-O.'ippm 

WOODWARD-CLYDE CONSULTANT.1 

FIGURE NO B-5 



BORING LOG 
SHEET, .OF. 

PROJECT NAME COMMENCEMENT BAY 

CBS-03 

SURFACE ELEVATION, 

PROJECT LOCATION 
LOGGED BY G. Hess 

249 

Tacoma, Washington 

PROJECT NO. K81-4521 

DATE 10-4-62 

RIG Mobile B-61 
.DRILLED BY S. S t e r l i n g 

ELEVATION DATUM. USC £ GS 
WATER ENTERS El. 212 

ATD 

DEPTH SAMPLE 
DESCRIPTION US.C. SPECIAL NOTES AND 

FIELD OBSERVATIONS 25 -
TYPE REC RESIST DESCRIPTION US.C. SPECIAL NOTES AND 

FIELD OBSERVATIONS 

-

Medium dense, 
fine grained, 

l ight 
poorly 

brown, medium to 
graded SAND 

SP 

-

DM 12 
12 

7 
11 

0VA-0.5ppm 

30— — 

-

DM 12 
12 

7 
8 

0VA-0.3ppm 

35— — 

_ 

- . Water detected 
ATD " 

DM 
12 
12 

6 
10 

0VA-0.3ppm 

40— — 

— 

Becoming dense 
-

DM 
10 
12 

12 
20 

OVA-Background 

45— — 
Bottom of boring 

44.0' — 

-

- -

- - -

- - -

FIGURE MO B-6 



BORING LOG 
SHEET, 1 .OF__2-

PROJECT NAME COMMENCEMENT BAY 

CBS-OA 

SURFACE ELEVATION. 

PROJECT LOCATION 
LOGGED BY G. HeSS 
251 ELEVATION 

Tacoma, Washington 

PROJECT NO.. 

DATE 10-11 

RIG 

K81-4521 
•82 

Moblle B-61 

, DRILLED BY. 

DATUM 

S. Sterl ing 

USC C GS 
WATER ENTERS. 

ATD 

E l . 213 

DEPTH SAMPLE 
TYPE REC RESIST 

DESCRIPTION U.S.C SPECIAL NOTES AND 
FIELD OBSERVATIONS 

DM i l 
12 

5— 

DM i l 
_L2_ 

DM i l 
12 

15— 

DM i l 
12 

20— 

DM i l 
12 

Firm, dark brown-olive, low p last ic 
S i l t y CLAY with some fine sand to S i l ty 
Sand 

CL 

SM 

Medium dense,"brown, fine to medium 
grained, poorly graded SAND with trace 
of silt and fine to medium gravel 

SP 

With less silt and gravel 

— Increasing fine gravel content 

16 With some fine gravel 

— Gravel content decreasing 

15 Becoming dense 

Boring advanced with 
TO" diameter hollow-
stem augers with IV 
diameter bit 
Sampler driven with 
325 lbs. cable tool-
jars 
OVA-0.4ppm 

OVA-O.Appm 

OVA-Background 

OVA-1.Oppm 

0VA-0.8ppm 

25" 
WOODWARD-CLTDE CONSULTANTS FIGURE NO. B-7 



BORING LOG 
SHEET. .or. JL 

PROJECT NAME COMMENCEMENT BAY 

CBS-04 

SURFACE ELEVATION . 

PROJECT LOCATION 
LOGGED BY G. HeS5 

251 

Tacoma, Washington 

PROJECT NO. K81-4521 

DATE 10-11-B? 

RIG Mobile B-61 
DRILLED BY S. S t e r l i n g 

ELEVATION DATUM USC & GS 

WATER ENTERS. 

ATD 
E l . 213 

DEPTH 

25 
SAMPLE 

TYPE REC RESIST 
DESCRIPTION U.S.C. SPECIAL NOTES AND 

FIELD OBSERVATIONS 

SAME: Dense, brown, fine to medium 
grained, poorly graded SAND with trace 
of silt and gravel 

SP 

DM Ji. 
12 

13 
25 

0VA-0.6ppm 

30-

DM Ji 
12 

12 
0VA-0.85ppm 

35— 

DM Jl 
12 

10 
10 

Water detected 
ATD 

0VA-2.2ppm 

DM 6/6 JO. 
0VA-0.2ppm 

45— 

Bottom of boring 
43-5' 

WOODWARD-CLYDE CORSULTARTS FIGURE NO._!2£ 



BORING LOG 
SHEET, 1 

PROJECT NAME COMMENCEMENT BAY 
.OF. 

CBS-10 

SURFACE ELEVATION , 

PROJECT LOCATION 

LOGGED BY G. Hess 

255 

Tacoma, Washington 

PROJECT Na K81-4521 
DATE 10-12-82 

RIG Mobile B-61 
DRILLED BY. 

ELEVATION DATUM 

S. Sterl ing 
USC & GS 

WATER ENTERS. 
ATD 

E l . 219 

DEPTH SAMPLE 
TYPE REC RESIST DESCRIPTION U.S.C. SPECIAL NOTES AND 

FIELD OBSERVATIONS 

Medium dense, dark brown, fine grained, 
poorly graded S i l t y SAND with some fine 
gravel and organics 

SM 

DM _9 
12 11 

5— 

DM 6/6 28 

Dense, brown, medium grained, poorly 
graded SAND with some fine to medium 
gravel 

SP 

10-

Wlth trace of coarse gravel 

DM Y2 
12. 

20 
_15_ 

15-

DM Ji. 
12 

Medium dense, light brown, fine grained, 
poorly graded SAND with trace of silt 
and clay 

12 

DM 
TT 
12 lit 

25-

Boring advanced with 
10" diameter hollow-
stem augers with IV 
diameter bit 
Sampler driven with 
325 lbs. cable t o o l -
jars 
0VA-1.Oppm 

OVA-1.6ppm 

0VA-0.2ppm 

0VA-0.2ppm 

0VA-2.2ppm 

WODDWMD CLTDE COISULTARTI FIGURE ND B-18 



BORING LOG 
SHEET, .or 

PROJECT NAME COMMENCEMENT BAY 

CBS-10 PROJECT LOCATION 
G. Hess 

Tacoma, Washington 

PROJECT NO. 

OATE 10-12-82 

RIO 

K81-4521 

SURFACE ELEVATION, 

LOGGED BY. 

255 

DRILLED BY. 

ELEVATION DATUM 

S. Sterl ing 

USC S GS 

Mobile B-61 
WATER ENTERS. 

ATD 
E l . 219 

DEPTH 

25 
SAMPLE 

TYPE REC RESIST 
DESCRIPTION U.S.C. SPECIAL NOTES AND 

FIELD OBSERVATIONS 

DM 

30-

DM 

35— 

DM 

40— 

DM 

45-

SAME: Medium dense, l ight brown, fine 
grained, poorly graded SAND with trace 
of s i l t and clay 

SP 

Ji 
12 16 

0VA-0.6ppm 

Becoming dense 

Ji 
12 22 

0VA-0.4ppm 

Water detected 
'ATD 

Ji 
12 

0VA-7.8ppm 

" Becoming medium dense 

J2_ 
J i 11 OVA-3.4ppm 

Bottom of boring 
44.0' 

WOODWARD-CLYDE CORSULTARTS FIGURE NO._IlI2 



BORING LOG 
SHEET, 1 .OF. 

PROJECT NAME COMMENCEMENT BAY 

CBS-11 

SURFACE ELEVATION , 

PROJECT LOCATION 
LOGGED BY *»• HeSS 

Tacoma, Washington 

DRILLED BY. 

ELEVATION DATUM 

S. Sterl ing 

USC ft GS 

PROJECT NO. K81-4521 
DATE 10-14-82 

RIG Mobile B-61 
WATER ENTERS E l . 217 

ATD 

DEPTH SAMPLE 
TYPE REC RESIST 

DESCRIPTION U.S.C. SPECIAL NOTES AND 
FIELD OBSERVATIONS 

DM _4 
12 

5— 

DM 6 

DM 
TO 
12 

DM J2 
12 

20— 

DM b 

12 

Loose, dark brown-black, fine grained, 
poorly graded S i l t y SAND FILL with trace" 
of fine to medium gravel 

Boring advanced with 
10" diameter hol1ow_ 
stem augers with 11" 
diameter bit 
Sampler driven with 
325 lbs. cable tool -
jars 

0VA-0.8ppm 

OVA-0.5ppm 

Medium dense, l ight brown, medium 
grained, poorly graded SAND with trace 
of f ine to medium gravel 

SP 

OVA-3-1ppm 

OVA-7.5ppni 

TT" 
_2i 

- Gravel content decreasing 

Becoming dense 

0VA-5.1ppm 

25" 
WOODWARO-CLYDE CORSULTARTS FIGURE MO B-20 



BORING LOG 
SHEET, .OF. JL 

PROJECT NAME COMMENCEMENT BAY 

CBS-11 

SURFACE ELEVATION , 

PROJECT LOCATION 

LOGGED BY G. HeSS 

254 

Tacoma, Washington 

PROJECT Na K81-4521 

PATF 10-14-82 

RIO Mobile B-61 

DRILLED BY. 

ELEVATION DATUM 

S. Sterling 
USC & GS 

WATER ENTERS E1 

ATD 
JUL 

DEPTH 

25 

SAMPLE 
TYPE REC RESIST 

DESCRIPTION U.S.C SPECIAL NOTES ANO 
FIELD OBSERVATIONS 

DM JO 
12 

30-

DM IP. 
12 

35— 

DM 12 

40— 

DM i i 
12 

45— 

1 
SAME: Medium dense, light brown, medium 
grained, poorly graded SAND with trace 
of fine to medium gravel 
Medium dense, light brown, fine grained, 
poorly graded SAND 

r 
SP 

14 
14 0VA-0.8ppm 

- Becoming light brown 

19 

-11 
0VA-1.9ppm 

Medium dense, gray-brown, medium grained, 
poorly graded SAND 

21 

-21 

Water detected 
4 — ATD 

OVA-2.8ppm 

0VA-1.8ppm 

Bottom of boring 
44.0' 

WOODWARD-CLYDE CORSULTARTS FIGURE NO. B-2i 



BORING LOG 
SHEET, 1 .OF. 

PROJECT NAME COMMENCEMENT BAY 

CBS-12 

SURFACE ELEVATION , 

PROJECT LOCATION _ 
LOGGED BY HeSS 

238 ELEVATION 

Tacoma, Washington 

PROJECT NO. K81-4521 

EATT 10-13-82 

RIG Mobile B-61 

.DRILLED BY. 

DATUM 

S. Sterling 

USC t GS 

WATER ENTERS. 

ATD 

E l . 212 

DEPTH 
TYPE REC RESIST 

SAMPLE DESCRIPTION U.S.C SPECIAL NOTES AND 
FIELD OBSERVATIONS 

Medium dense, dark brown, fine grained, 
poorly graded SAND and slit, with some 
clay and trace of gravel 

SP 
I 
SM 

DM _6 
12 

Loose, light brown, fine to medium 
grained, poorly graded SAND with some 
fine to medium gravel 

SP 

DM 12 

DM 12 

15— 

DM 
12 

20— 

DM 12 
TT 

— Becoming medium grained 

-. Becoming fine to medium grained 

10 

J£ 
Becoming medium dense with trace of 
coarse sand and gravel 

Boring advanced with 
10" diameter hoi low-
stem augers with 1V 
diameter bit 
Sampler driven with 
325 lbs. cable tool-
jars 
0VA-1.2ppm 

OVA-Background 

0VA-0.6ppm 

0VA-0.2ppm 

0VA-0.6ppm 

25" 
WOODWMD-CLYDE COKSDLTklTt FIGURE NO B-22 



BORING LOG 
.OF_2_ 

PROJECT NAME COMMENCEMENT BAY 

CBS-12 

SURFACE ELEVATION 

PROJECT LOCATION 

LOGGED BY 6- HeS5 

238 

Tacoma, Washinoton 

SHEET L 

PROJECT Na K81-4521 

PATF 10-13-82 

RIG Mobile B-61 
DRILLED BY. 

ELEVATION DATUM 

S. Sterl ing 
USC £ GS 

WATER ENTERS. 

ATD 

E l . 212 

DEPTH 

25 
SAMPLE 

TYPE REC RESIST 
DESCRIPTION US.C SPECIAL NOTES AND 

FIELD OBSERVATIONS 

SAME: Medium dense, l ight brown, fine to 
medium grained, poorly graded SAND with -
some gravel 

SP 

DM 12 .IP-

Water detected 
'ATD 

OVA-k.Oppm 

30 — 

DM 

35— 

_6 
12 -Li 

OVA-Background 

Bottom of boring 
34.0" 

WOODWARD-DUDE CONSUITAITS FIGURE NO. B-?3 



BORING LOG 
.OF. 

PROJECT NAME COMMENCEMENT BAY 

CBS-13 

SURFACE ELEVATION , 

PROJECT LOCATION 

LOGGED BY M. Doolan 

233 

Tacoma, Washington 

_ DRILLED BY. 

ELEVATION DATUM 

R. Ostooodby 

USC 6 GS 

SHEET, 

PROJECT NO. K81-4521 

r, A T r 1 l- i i-82 

RIG Speedster SS15 

WATER ENTERS E l . 224 

ATD 

DEPTH SAMPLE 
TYPE REC RESIST 

DESCRIPTION U.S.C SPECIAL NOTES AND 
FIELD OBSERVATIONS 

Dense, brown, poorly graded, medium 
grained Gravelly SAND with some silt and 
trace of clay 

SP 

5— 

Dense, brown, poorly graded, medium Sandy 
GRAVEL with some silt and trace of clay -

GP 

10-
DM V2 

12 

Loose to medium dense, brown-gray, poorly 
graded, medium to coarse grained Gravel1y-
SAND with some silt and trace of clay 

SP 

15— — Becoming dense 

With occasional layers of dense, gray, 
Sandy SILT with trace of clay and gravel 

W/ 
ML 

DM 
T T 

12 50 Gravel content decreasing 

20— 

Boring advanced with 
air rotary rig, 
using 7 7/8" tricone 
roller bit 
Sampler driven with 
350 lbs. cable tool -
ars 

Water detected 
-ATD 

0VA-2.0ppm 
Boring continued 
Iwith 5 7/8" tricone 
roller bit with air 
and 6" diameter 
welded steel casing 
with top drive 
casing hammer 

OVA 5.Oppm 

25-
WOODWARD-CLYDE CONSOLTANTt FIGURE NO. *-2<« 



BORING LOG 

PROJECT NAME COMMENCEMENT BAY 
SHEET, .OF. 

CBS-13 

SURFACE ELEVATION , 

PROJECT LOCATION 

LOGGED BY M. Pool an 

233 

Tacoma, Washington 

PROJECT NO. K81-4521 

OATF H - A - 6 2 

RIG Speedster SS 15 

DRILLED BY. 

ELEVATION DATUM 

R. Ostooodbv 

USC £ GS 

WATER ENTERS El 
ATD 

224 

DEPTH 

25 
SAMPLE 

TYPE REC RESIST DESCRIPTION U.S.C. SPECIAL NOTES AND 
FIELD OBSERVATIONS 

SAME: Dense, gray, poorly graded, 
medium grained SAND with some medium to 
coarse gravel and trace of silt and clay 

SP 

DM _12, 
12 

37 
0VA-0.6ppm 

30— 

Becoming more gravelly with fine to 
medium gravel 

35 — 

DM _0 
12 

75 

40 — 

With layers of dense, brown-gray, 
poorly graded, Sandy GRAVEL 

W/ 
GP 

45 — 

DM 
12 

120 

Very dense , brown-gray, p o o r l y g raded , 
medium to coarse gra ined GRAVEL w i th 
some sand and t race o f s i l t 

GP 

OVA-4.Oppm 

50-
WOODWARD-CITOE CONSULTANTS FIGURE MO B-25 



BORING LOG 
SHEET 1 .OF. 

PROJECT NAME COMMENCEMENT BAY 

CBS-13 

SURFACE ELEVATION 

PROJECT LOCATION Tacoma, Washington 
LOGGED BY M. Poolan PPM i rn BY R. Ostooodbv 

2 33 ELEVATION DATUM USC & GS 

PROJECT NO. K81-4521 
DATF 11-5-82 

RIG Speedstar SS 15 
WATER ENTERS. 

ATD 
E l . 224 

DEPTH 

50 
SAMPLE 

TYPE REC RESIST 
DESCRIPTION US.C. SPECIAL NOTES AND 

FIELD OBSERVATIONS 

SAME: Very dense, brown-gray, poorly 
graded, medium to coarse grained GRAVEL 
with some sand and trace of s l i t 
With dense, gray, medium sand lenses 

GP 

W/ 
SP 

55 — 

_ Increasing coarse sand content 

DM l i 
12 120 0VA-4.4ppm 

60 — 

Very dense, gray-brown, medium grained 
SAND with some medium gravel and trace 
of s l i t 

SP 

65 — 

DM 12 50 

Very dense, gray-brown, fine to medium 
grained Sandy GRAVEL with some silt 

Becoming coarse 

GP 

0VA-O.6ppm 

70— 

75' 
WOODWARD-CLYDE CORSULTARTS FIGURE NO B-26 



BORING LOG 
SHEET. .OF. 

PROJECT NAME COMMENCEMENT BAY 

CBS-13 

SURFACE ELEVATION. 

PROJECT LOCATION Tacoma , Washington 
LOGGED BY M. Pool an POM I m BY R. Ostgoodbv 

233 ELEVATION DATUM USC & GS 

PROJECT NO. K81-452I 
DATE 11-5-82 

Rie Speedstar SS1C 
WATER ENTERS E l . 224 

ATD 

DEPTH 

75 
SAMPLE 

TYPE REC RESIST DESCRIPTION U.S.C. SPECIAL NOTES AND 
FIELD OBSERVATIONS 

SAME: Very dense, gray-brown, fine to 
medium grained Sandy GRAVEL with some 
s l i t 
S i l t content increasing 

DM _8 
12 

30 

GP 

GP 
I 
GM 

80— 

Dense, gray-brown, highly plastic Clayey 
with sand and trace of gravel 

MH 

85— 
Dense, brown-gray, poorly graded, S i l ty 
SAND with some gravel 

SM 

DM i i 67 

90-

95-

DM i i 
12 

72 

0VA-4.6ppm 

0VA-2.Oppm 

OVA-0.8ppm 

Bottom of boring 
99.0' 

100" 
WOODWARD-CLYDE CORtULTARTS FIGURE NO. B-27 



APPENDIX C 

WELL INSTALLATION REPORTS 

SOUTH TACOMA SWAMP 

PRELIMINARY SITE INVESTIGATION 



PIEZOMETER INSTALLATION REPORT 

Piezometer Nn CBS-01 
Project COMMENCEMENT BAY , n p n t l f t H Tacoma, Wa. 

Project No.. *81-4521 Instolled Ry M - Gcroud not. 10-11-82 Tim. 1550 

Method ot Installation See Boring Log CBS-01 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

Q . — 

5-s 
Description 

See Boring Log CBS-01 
for detailed description 

PIEZOMETER 

Type of Piimmnhw Monitoring Well 

Ground Elev._2j8 i6_ Top of Steel 
Riser Elev. 

-Vented Cop 

240.81 

LD. of Riter Pipe 2 In. 

Type of Pipe PVC 
Sched. 40 

•Type of Backfill Around 
Riser Cement-Benton I te 
Grout 

Top of Seal n«v 230.6 

Type of Seal Material 
Bentonite Slurry 

•Top of Rlter n»v 225.6 
•Type of Filter M a t e r i a l • 

Traction Sand 

Size of Opanlnga 0.010 In 

Diometer of Piezometer 
Tip 2 In. I.D. 

Botlom of Pier n»v 208.6 

Botlom of Boring Elev.lPJLL 
Diometer of Bnrlng 11 In. 

Remorks Protective casing s t lck -up 2.2' 

C- l Inspected Ry M - Ceroud 
WOODWAKD - CLYOt CWHULTAtml 



PIEZOMETER INSTALLATION REPORT 

Piezometer Nn CBS-02 
Project COMMENCEMENT BAY mentis Tacoma. Wa. 

Project No. K81-4521 in^niun Ry G. Hess n „ t , 10-13-82 Tim. 1120 

Method of tnstollotion See Boring Log CBS-02 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

Description 

See Boring Log CBS-02 
for detailed description 

PIEZOMETER 
Type of Pi«Tnmirt«r Monitoring Well 

Ground Elev._2it£LJL 

1.5' Li' 
Li 
L, 
L« 
LB 

U 
L7.JL2' 

20.0' 
6.0' 

_7_0', 
29.5' 

_5_0' 

T 
Li 

tt 

Top of Steel 
Riser Elev. 

241.78 

Vented Cop 

i 
Hp 

sr 

-LD. of Riser Pipe 2 in. 
Type of Pioa PVC 

Sched. 40 

-Type of Backfill Around 
R iser Cement-Bentonlt« 
Grout 

-Top of Seol Elev._22JL.3_ 

-Type of Seal Material 
Bentonite Slurry 

-Top of Filter Pirn, 214.3 
-Type of Filter Material 

Traction Sand 

•Size of Openings0.010 In. 

-Diometer of Piezometer 
Tip 2 In. I.D. 

m 
:i Bottom of Plez. Fi™ 207.3 

-Bottom of Boring 207. 3 

-Diometer of Boring J X J j L i 

Remarks Protective casing st lck-up 1.5' . 

C-2 Inspected Ry G - H e t > 

WOODWARD-ei/roe Mx*«w.t»wTt 



PIEZOMETER INSTALLATION REPORT 

Piezometer Nr. CBS-03 
P r f t ^ COMMENCEMENT BAY I nrritinn Tacoma, Wa. 

Project No. J S § i _ _ 2 J Installed B y _ J i i J _ _ ! r>n». 10-10-82 T W 1130 

Method ot Installation See Boring Log CBS-03 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

Description 

See Boring Log CBS-03 
for detailed descript ion 

PIEZOMETER 

Type of Pi«.Tf,mirh>r Monitoring Well 

Ground Elev._J_l___ 

V 1-7' 

L,._i__' 
U-

Lf 

U-

Lr 

8.0' 
40.4' 

5.0' 
44.0' 

Li 
tt 

Top of Steel 
Riser Elev. 251.14 

\ 

Vented Cop 

\ 
\ 

2 In. -LD. of Riser Pipe 

Type of Pipe__f__ 
Sched. 40 

-Type of Backfill Around 
Rknr Cement-Benton Ite 
Grout 

-Top of Seal Elev. JLLI_7__ 

-Type of Seal Material 
Bentonite Slurry 

-Top of Filter 213.7 
-Type of Filter Material 

Tract ion Sand 

-Size of np»nir.gn0.010 In 

-Diameter of Piezometer 
Tip 2 in. I.D. 

ottom of Pier Elev.__2IiZ 

-Bottom of Boring " ~ 2 ° 5 - i < 

-Diameter of Boring 11 1". 

Remarks Protective casing st lck-up 1.75' 

C-3 Inspected By G. Hess . 
wooowmo - CLT»t eoMMTAim 



PIEZOMETER INSTALLATION REPORT 

Piezometer Mr. CBS-04 
Project COMMENCEMENT BAY I fipntinn Tacoma. Wa. 

Project No. K81-4521 Installed By G - H e s s r>M. 10-11-82 Tim. 1330 

Method of Intfollotion See Boring Log CBS-04 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

•S-s 
Description 

See Boring Log CBS-04 
for detailed description 

E 
>» 

PIEZOMETER 

Type of Pi«Tr.mirti>r Monitoring Well 

Ground Elev.JLi&JL Top of Steel -»n 
Riser Elev. ™ 

Vented Cop 

ID. of Riser Pipe 2 1 n. 

Type of Pip* PVC 
Sched. 40 

•Type of Backfill Around 
Riw Cement-Bentonite 

Grout 

Top of Seal n«v 222.8 

Type of Seal Material 
Bentonite Slurry 

Top of Filler E l e v . J U l J L 

•Type of Filter Material 
Traction Sand 

Size Of np»ning< 0.010 ln 

Diometer of Piezometer 
"Hp 2 In. I.D. 

Bottom of Piez. n* * 207.8 

Bottom of Boring ETev.iP__l 
Diometer of fWtng 11 In. 

Remorke Protective casing st lck-up 1.5*. 

C-4 Inspected By G. Hess 
WOODWAMD - CLvot eoNtucrAirra 



PIEZOMETER INSTALLATION REPORT 

Piezometer Nr. CBS-05 
Project COMMENCEMENT BAY , n r M i w w T a c o m a . W a , 

Project No. J_Bj__S2J Installed By_JL_JJ__> r>nt. 10-11-82 Tim. 1300 

Method of Installation See Boring Log CBS-05 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

a— Description 

See Boring Log CBS-05 
for detai led description 

tn 

PIEZOMETER 

Type of Pi«™mirt«.r Monitoring Well 

Ground n#v 236.9 

Li« 
Lf 
Lf 
U-
Lf 
U-
Lr 

Top of Steel 2 3 9 . 2 8 

R.ser Elev. 

2. 4 
14. 7 
5. 0 
8. 0 

25. 1 
5. 0 

29. 0 

Vented Cop 

\ 

-LD. of Riser Pipe 2 In. 
Type of Plae PVC 

Sched. 40 

-Type of Bockfill Around 
Riser Cement-Bentonlte 

Grout 

Top of Seal Fl«v 222.2 

5 
-Type of Seal Material. 

Bentonite Slurry 

-Top of Filter F<»« 217.2 

m 
1 fa 

-Type of Filter Material 
Traction Sand 

-Size of OpeningsD_JU0_LQ. 

-Diameter of Piezometer 
Tip 2 In. I.D. 

ottom of Plez. Elev.____i 

iiii. -Bottom of Boring 207.9 
-Diometer of Boring H * n . 

Remarks Protective casing st lck-up 2 .4 ' . 

C-5 Inspected Ry s - H e s s 

WOODWARD-CLYDE CONCULTAMTt 



PIEZOMETER INSTALLATION REPORT 

Piezometer Kin CBS-06 
Project COMMENCEMENT BAY L oentlnn Tacoma. Wa. 

Project N a J S i l d i i l ) Installed Ry G - H e 5 S n n » . 10-12-82 Tim. 1600 

Method of Installation See Boring Log CBS-06 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

Description 

See Boring Log CBS-06 
for detai led description 

PIEZOMETER 

Type of Pi.ynmirt«r Monitoring Well 

Ground Elev._22U_ 

Li-

L f 

LI-

LA. 

L f 

U ' 

L7< 

Top of Steel y-ih 77 
Riser Elev. 1 1 

LJ' 
11 8 
5. 0 

11. 0 
2h. t 
5. 0 

. 28. 0 

,1 
m 

i 

m 

Vented Cop 

\ 
\ 

-LD. of Riser Pipe 2 In. 

Type of Pipe PVC 
Sched. kO 

-Type of Bockfill Around 
Ri<ti.r Cement-Bentonite 

Grout 

-Top of Seal Fi»v 221.3 

-Type of Seal Material 
Bentonite Slurry 

-Top of Filter Flew 216.3 

-Type of Filter Moterlal 
Traction Sand 

-Size of Openings_LJLL0_1P 

-Diometer of Piezometer 
Tip 2 tn. I.D. 

-Bottom of Pier Fi*v 205.3 

-Bottom of Boring BeviPJLL 
-Diometer of Boring 11 In. 

Remorks Protective casing st lck-up 1.3' 

C-6 Inspected Ry G - H e 5 S 

WOODWARD-CLYDE COMMJlTAiro 



/• -
PIEZOMETER INSTALLATION REPORT 

Piezometer Hn CBS-07 
Project COMMENCEMENT BAY , n r n t i n n Tacoma. Wa. 

Project No. K8l-4?21 Installed By H. Geroud nnt. 10-12-82 Tim. l4pQ 

Method ot Installation See Boring Log CBS-07 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

a— Description 

See Boring Log CBS-07 
for detailed description 

PIEZOMETER 
Type ot PUrnmetwr Monitoring Well 

Ground Elev._ l i iJ t 

Lf 

Lf 

Lf 

L4« 

Lf 

U-
L7« 

Top of Steel 
Riser Elev. 255.40 

_L_D 

6.0' 
7.0V 

44.0' 
5.0' 

48.0' 

Vented Cop 

lit 
it 
9 

-LD. of Riser Pipe 2 In. 

Type of Pine PVC 
Sched. 40 

-Type of Backfill Around 

Riw Cement-Ronrnntt# 

Grout 

-Top of Seal n « 219.4 

-Type of Seal Material 
Bentonite Slurry 

-Top of Filter Elev. J L l l d L 

-Type of Filter Material 
Traction Sand 

•Size Of Op»ntnfj« 0.010 In 

-Diometer of Piezometer 

Tip 2 in . I.D. 

-Bottom of Piez. r i ~ 206.4 

-Bottom of Boring " ~ 206.4 

-Diometer of Boring H In. 

Remarks Protective casing sttck-up . P C 

C-7 Inspecled a y H- Gernnrf . 
WOO0W4H0-CLTDC COMSULTAKTt 



PIEZOMETER INSTALLATION REPORT 

Piezometer No CBS-08 
Projecl COMMENCEMENT BAY • i ̂ i w n Tacoma. Wa. 

Project No. K81-4521 Installed R y M. Geroud n n t , 10-13-82 T | m » 1630 

Method of Installation See Boring Log CBS-08 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

a -
Description 

See Boring Log CBS-08 
for detailed descript ion 

PIEZOMETER 

Type of Pi«™m»fr Monitoring Well 

Ground Flev 224.0 Top of Steel 
Riser Elev. 

Vented Cop 

226.44 

LD. of Riser Pipe 2 tn. 

Type of Pine PVC 
Sched. 40 

•Type of Bockfill Around 
Ri«t»r Cement-Benton I te 

Grout 

Top of Seal Fi«v 219.0 

Type of Seal Material. 
Bentonite Slurry 

•Top of Filter Fl»v 213.0 

•Type of Filter Material 
Traction Sand 

Size of Openings_lJll__Ln 

Diometer of Piezometer 
Tip 2 In. I.D. 

Bottom of Piez. rim, 206.0 

Bottom of Boring n»v 206.0 
Diometer Of Bering 11 t n . 

Remarks Protective casing st lck-up 2.4' 

C-8 Inspected Ry M. Geroud 
WOODWAKD-CLVDC COMtULTAWTt 



PIEZOMETER INSTALLATION REPORT 

Piezometer Nn CBS-OQ 
Pm)** COMMENCEMENT BAY I nentinn Tacoma. Wa. 

Project No. JSii___2J Installed B y J L _ _ _ ? _ r>nt. 10-11-82 r,m. 1600 

Method of Installation See Boring Log CBS-09 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

a.—-
S-E 

Description 

See Boring Log CBS-09 
for detailed description 

PIEZOMETER 

Type of Piimmnrtur Monitoring Well 

Ground Elev.JlkLJL Top of Steel 
Riser Elev. 2M.88 

Vented Cop 

•LD. of Riser Pipe 2 In. 

Type of Pipe PVC 
Sched. 40 

•Type of Backfill Around 
Riser Cement-Bentonite 

Grout 

Top of Seal Elev.JlLUL. 

Type of Seal Material 
Bentonite Slurry 

•Top of Filter Elev.JLlidL 

Type of Filter Material 
Traction Sand 

Size of OpeningsJLILlD_in 

Diameter of Piezometer 
Tip 2 in . i n. 

Bottom of Pier Elev. JL2§__ 

208.3 Bottom of Boring Elev. 
Diometer of Boring J J , 

Remarks Protective casing st lck-up 1.6' 

C-9 Inspected By G - H6SS , .. 
WOODWARD - C L Y K COMtULTANTt 



PIEZOMETER INSTALLATION REPORT 

Piezometer Nr. CBS-10 
Prni»H COMMENCEMENT BAY I nrntirin Tacoma, Wa. 

Project No. *81-4521 Installed By __JL__Hess n „ , . 10-12-82 Tim. 1045 

Method of Installation See Boring Log CBS-10 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

Description 

See Boring Log CBS-10 
for detailed description 

V) 

PIEZOMETER 
Type of Pi«Tftm«m>r Monitoring Well 

Ground Elev. Top of Steel 
Riser Elev. 

Vented Cap 

i n . LD. of Riser Pipe_2 

Type of Pipe PVC 
Sched. 40 

Type of Backfill Around 
Riser Cement-Benton I te 

Grout 

Top of Seol P»«v 225-2 

Type of Seol Material _ _ _ 
Bentonite Slurry 

•Top of Filter n«w 220.2 

•Type of Filter Material • 
Traction Sand 

Size of np*ning«0.010 In 

Diameter of Piezometer 
n P 2 In. I.D. 

Bottom of Pier Elev._lJ__4 

Bottom of Boring n#v 211.2 

Diameter of Boring _1I_LT_ 

Remarks Protective casing st lck-up 1.3' 

C-10 Inspected Ry G - H e s s 

WOODWARD — CLYDC CONSULTANT* 



PIEZOMETER INSTALLATION REPORT 

Piezometer Nn CBS-11 
Prr.j»rt COMMENCEMENT BAY I nrntinn Tacoma, Wa. 

Project No. K81-4521 Instolled Ry G - H e s s nn<. 10-U-8? T . - . « mnn 

Method of Installation See Boring Log CBS-11 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

S-s 
Description 

See Boring Log CBS-11 
for detailed description 

E >. 

PIEZOMETER 
Type of Pi«>nmMi>r Monitoring Well 

Ground Elev.__l___8 Top of Steel 
Riser Elev. 

Vented Cap 

•LD. of Riser Pipe 2 in. 

Type of Pin* PVC 
Sched. kO 

•Type of Backfill Around 
Riser Cement-Bentonite 

Grout 

Top of Seol Elev. J22_6__ 

•Type of Seal Material _ _ _ 
Bentonite Slurry 

•Top of Filter Elev._l iZJL 

•Type of Filter Moterlol 
Traction Sand 

Size Of Opening* 0.010 In 

Diameter of Piezometer 
Tip 2 1 n. I.D. 

Bottom of Piez. n»v 209.6 

Bottom of Boring 209.6 

Diameter of Boring J J _ _ J _ 

Remarks Protective casing st lck-up 0.9', 

C-11 Inspected Ry s - H e s s . — 
WOODWARD-CLYDC CONSULTANTS 



PIEZOMETER INSTALLATION REPORT 

Piezometer No. 
PriifTt COMMENCEMENT BAY I nr-ntinn Tacoma. Wa. 

Project No. *81-4521 instolled B y _ _ _ _ _ _ i nm. 10-13-82 T i - . 1315 

Method of Installation See Boring log CBS-12 for deta i ls . 

LOG OF BORING AND PIEZOMETER 

BORING 

a.— 

25-E 
Description 

See Boring Log CBS-12 
for detailed description 

E 

PIEZOMETER 

Type of Pi-rnmirtiir Monitoring Well 

Ground "lev 238.5 Top of Steel ?40 79 
Riser Elev. U 2 -

Li< 

Lt 

Lr 

U 

2.3' 
. 19. 0' 
. 5. 8' 

. 8. 0' 

.30. 11 

. 5. 0' 

.33. 0' 

L. 
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£ I 
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-Vented Cap 

-LD. of Riser Pipe 2 in. 
Type of Pipe PVC 

Sched. 40 

•Type of Backfill Around 
Riser Cement-Bentonite 
Grout 

Top of Seal Elev._L__5___ 

Type of Seal Material. 
N Bentonite Slurry 

-Top of Filter Elev. ______ 

w 
M 

m !______ 

•Type of Filter Material 
Traction Sand 

-Sl2e of np«nmp« 0.010 In 

-Diometer of Piezometer 
Tip 2 ln . I.D. 

-Bottom of Pier Elev. _ _ _ _ _ 

-Bottom of Boring E1ev.l__i. 

-Diometer of Boring 11 I". 

Remorks Protective casing st lck-up 2.3' 

C-12 Inspected By _ _ _ _ _ _ _ _ _ 
WOOOWAAO — CLYDE CONSULTANTS 
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1 ..u /« r 
PLASMA SPECTROMETER ANALYSIS 

Samples 6826-A, 6826-B and 6826-C 

A B C 
Composite samples Composite Samples Lump -from Foundry 
•from SI ao Ula 1 1 -from Foundry Pkg Lot Parkinq Lot 

Alurn i num 3 .04 .14 .12 
An t imony < .0601 .21 < .0001 
Arsen i c .004 .013 < .0001 
Bar i urn 2 .28 .027 .048 
Beryl 1i urn < .0001 < .0001 < .0001 
Bi smuth < .0001 < .8001 < .0001 
Boron < .0001 < .0001 < .0001 
Cadmi urn .0002 .0019 • 0013 
Ca1c i urn 6.47 .065 .033 
Cer i um < .0001 < .0001 < .0001 
Chrom i um .0070 < .0001 < .0001 
Cobalt .0003 .0804 < .0001 
Copper .0007 3.65 .0046 
German i um < .0001 < .0001 < .0001 
Gold < .0001 < .0001 < .0001 
1 ron .98 1.19 .047 
Lan thanum .016 < .0001 .0056 
Lead .0088 13.67 .27 
L i th i um .0035 < .0001 .0004 
Magnet ium .21 .021 .0030 
Manganese 1 .58 .019 .0087 
Molybdenum < .0001 < .0001 < .8001 
Ni ob ium < .0001 < .0001 < .008 1 
Neodym i um < .0081 < .0001 < .0001 
Nickel .0802 .019 .0003 
Pal 1adium < .0001 < .0081 < .0001 
Fhosphorous .011 < .0001 .70 
PI at i num < .080 1 < .0081 < .0001 
Potass i um .24 .016 .0049 
Rhod i um < .0001 < .0001 < .8881 
Rub i d i um < .0081 < .0001 < .8801 
Scand i um < .0801 < .0081 / \ .8001 
Si l v e r < .8001 < .0801 / \ .000 1 
Sod i um .16 .8886 .012 
Stron t i um .036 .8804 .0017 
Tin < .000 3 1 .58 < .0001 
T i t an i um .12 .0065 .0039 
Thor i um < .0801 < .0081 < .0081 
Tungsten < .8801 < .8001 < .8881 
Uran i um < .0001 < .0081 < .0003 
Uanad i um .0072 .0843 .0005 
Yttrium .0001 < .8801 <. .0001 
Z i nc .0085 3.15 .011 
2 i rcon ium .825 .001 7 < .0001 
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INTRODUCTION 
On February 6, 1985, Earth Consultants, Inc. in a s s o c i a t i o n 
with Bennett L a b o r a t o r i e s of Tacoma, Washington was 
authorized to proceed with s o i l sampling and a chemical 
t e s t i n g program f o r the e v a l u a t i o n of the p o t e n t i a l resource 
from i n d u s t r i a l f i l l s which has been placed over an area of 
roughly one hundred f i f t y thousand (150,000) square f e e t 
(3.5 acres) on the Anderson "p'rbper't'y in _fouth Tacoma, 
Washington. This r e p o r t documents the d i s t r i b u t i o n of f i l l s 
in the p o t e n t i a l resource area, and presents the r e s u l t s of 
chemical t e s t i n g along with methods employed to perform the 
various t e c h n i c a l t a s k s . 

SCOPE OF WORK 

A c t i v i t i e s performed f o r the ev a l u a t i o n of f i l l s o i l s at the 
s i t e can be d i v i d e d i n t o the f o l l o w i n g elements: 

A review of the e x i s t i n g body of chemical and 
hy d r o l o g i c data f o r the s i t e . 

Development and implementation of a sa f e t y plan f o r 
the s i t e . tuirScl tci ant-ioipated —physicaJL___Laycu_t and 
potential...con tamixia tion*. 

S o i l sampling and tr a n s p o r t of s o i l samples to the 
l a b o r a t o r y . 

Chemical analyses. 

Review and compilation of a l l t e s t r e s u l t s and 
pr e p a r a t i o n of summary r e p o r t . 

METHODOLOGY 

Pr e l i m i n a r y Review and Pre p a r a t i o n 

S i t e V i s i t 

P r i o r to commencement of a c t u a l f i e l d work f o r the sampling 
program, an e f f o r t was made to review the p h y s i c a l 
d i s t r i b u t i o n of p o t e n t i a l l y contaminated s o i l s at the s i t e 
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and to assess p o s s i b l e d i f f i c u l t i e s ^ u c h as adverse t e r r a i n 
u t i l i t i e s , e t c . Thomas R. Anderson provided a tour f o r the 

l o u t r S f i i £ e V W h i S h i S l 0 C a t e d P * r ^ t o r S t r e e t , north of 
South 56th S t r e e t m south Tacoma, Washington. (See 
V i c i n i t y Map, P l a t e 1). y l b e e 

Safety Plan 

The t e c h n i c a l team places considerable emphasis on 
mai n t a i n i n g the s a f e t y and he a l t h of personnel i n the f i e l d 
a s s o c i a t e d with sampling programs such as the one undertaken 
f o r t h i s p r o j e c t . A s a f e t y plan was developed s p e c i f i c a l l y 
f o r a p p l i c a t i o n to the Anderson property p r o j e c t and appears 
as Appendix B to t h i s r e p o r t . The document provides f o r 
precautions personal s a f e t y equipment, decontamination and 
sarety procedures, i n c l u d i n g emergencies. 

C r i t e r i a f o r the s a f e t y plan and des i g n a t i o n of personal 
equipment i n c l u d i n g proper r e s p i r a t o r s and outerwear were 
developed by reviewing data from p r e l i m i n a r y l a b o r a t o r y t e s t 
\ t l l \ % f r o m . B e n n e t t L a b o r a t o r i e s , as w e l l as reconnaissance 
l e v e l sampling and t e s t i n g r e s u l t s compiled f o r the South 
Tacoma Swamp Study f o r the U. S. Environmental P r o t e c t i o n 
Agency Co n s i d e r a t i o n s i n c l u d e d metals with p o s s i b l e PAH 
con c e n t r a t i o n s at some l o c a t i o n s . 

Sample C o l l e c t i o n 

Survey and S t a k i n g 

P ri°u; n-
t? a c t u a l sampling, i t was deemed necessary to 

e s t a b l i s h a c o n t r o l g r i d on the ground which could 
c o n t r i b u t e to the o v e r a l l e f f i c i e n c y of the f i e l d sampling, 
f " u o r P r o v l d ^ a d d e d r e s o l u t i o n f o r l a t e r analyses of 
l a b o r a t o r y t e s t r e s u l t s . Using a g e o l o g i s f s Brunton 
compass and r e e l tape, b a s e l i n e s t i e d to known f i x e S 
referenced p o i n t s i n c l u d i n g b u i l d i n g w a l l s were e s t a b l i s h e d -
s t a t i o n i n g along the b a s e l i n e s i n a d d i t i o n to distance 
measurements from the b a s e l i n e s made i t p o s s i b l e to loc a t e 
each sampling l o c a t i o n with a f a i r degree of accuracy w i t h i n 
l i m i t s i m p l i e d by these methods. 

Excavation and Sampling 

The excavation sub-contractor r e t a i n e d f o r t h i s phase of 
work was C o n t i n e n t a l D i r t Company of Kent, Washington. 
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Equipment employed f o r the a c t u a l sampling exavation 
c o n s i s t e d of a track-mounted H i t n c h i Model Tl720261 backhoe 
with a r e a c h - c a p a b i l i t y of twenty two (22) feet and a f i f t y 
s i x (56) inch bucket width. 

Under the s u p e r v i s i o n of the f i e l d g e o l o g i s t , the backhoe 
was brought i n t o p o s i t i o n over each sampling l o c a t i o n . As 
c o n d i t i o n s permitted, each t e s t p i t was excavated and 
s e q u e n t i a l l y sampled with the maximum depth f o r each p i t 
being c o n t r o l l e d by the thickness of the f i l l deposits 
o v e r l y i n g the n a t u r a l undisturbed native s o i l s . As one of 
the o v e r a l l o b j e c t i v e s f o r the program was to define the 
thi c k n e s s f o r p o t e n t i a l l y contaminated m a t e r i a l s , each p i t 
was advanced to a depth below the contact between f i l l and 
na t i v e s o i l s . 

Upon completion of each excavation a scale d e t a i l e d log was 
made of each t e s t p i t . Logging procedure c o n s i s t e d of a 
v i s u a l i n s p e c t i o n of the p i t followed by notation of 

• s i g n i f i c a n t f e a t u r e s i n c l u d i n g s o i l types, l i t h o l o g i c 
c o n t a c t s , c u l t u r a l d e b r i s and sample l o c a t i o n s . Ground 
l e v e l adjacent to each p i t was used as reference with 
v e r t i c a l c o n t r o l provided by a small hand tape. Photographs 
were taken of p a r t i c u l a r l o c a t i o n s and/or s t r a t a of 
i n t e r e s t . 

Samples taken from v a r i o u s depths i n each p i t were placed i n 
prepared l a b e l e d g l a s s j a r s furnished by Bennett 
L a b o r a t o r i e s . 

Sample j a r s were s t o r e d i n ice-packed chests at the s i t e 
and were t r a n s f e r r e d to the l a b d a i l y during the sampling 
program to minimize excessive d i s s i p a t i o n of v o l a t i l e 
f r a c t i o n hydrocarbons. Each j a r was c l e a r l y l a b e led as to 
t e s t p i t number, sample number, g e o l o g i s t , s i t e name and 
date. 

To e s t a b l i s h chain of custody, t r a n s f e r i n the f i e l d was 
documented on a standardized sample c o n t r o l form by logging 
sample numbers or l o t s as they were received by laboratory 
personnel. 
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Chemical A n a l y t i c a l Testi 

A workplan generally s i m i l a r to those used for resourc 

;KlM.;„..«oTct3w^ k

B?r.
 o

£o
erboaies-;r ?°"™°r 

e x p l o i t a t i o n of Lead bearing - ^ . J l . l . ^ " ^ 1 ; , , . , 0 0 - " " 1 4 1 

f i l l - n a t i v e contacts on the surface? 0 ^ t 0 S X t e n t ° f 

Samples were crushed to - l/n K.. U - , Prepared, 
pulverized t„ ,n« u ' c h b y chipmunk crusher, then 
fine? l o f t ma;er?°,'"

e?h:- ^ n l e S S t h e s a m P l e consisted I t 
Plat s ^ w n l c h ^ s e t h e ^ l e ^ sc^een^d^o ^ ' m e s T 

ŝ entr ^-"i^«^xr:. h. 
spectrophotometry. Total Arsenic was analysed s s 

both resource and environmental evaluation purposes 
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RESULTS OF INVESTIGATION 

D i s t r i b u t i o n of S l a g - F i l l Deposit-* 

The Test P i t Location Plan, Plate 2 i n u s t r f l . P 5 f K 
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The topography portrayed on the Test P i t ' Location Plan 
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A review of the Test P i t Logs, Pl a t e s 5 through Q<§) reveals 
that the f i l l m a t e r i a l i s comprised of an assortment of slag 
fragments, r e f r a c t o r y b r i c k s , black f i n e s i l t y - s a n d , scrap 
metal, metal c u t t i n g s and cinder fragments. A p r e l i m i n a r y 
estimate f o r the volume of i n d u s t r i a l f i l l i n - p l a c e west of 
P r o c t o r S t r e e t and south of Test P i t s TP-15, TP-16 and TP-17 
based upon topographic expresssion and a v a i l a b l e t e s t p i t 
data i s roughly 45,000 to 50,000 cubic yards. 

REFERENCES 

Black and Veatch, June 1983, P r e l i m i n a r y S i t e I n v e s t i g a t i o n , 
South Tacoma Swamp, Tacoma, Washington, USEPA Contract Number 68-
03-1614, work assignment Z-3-6, 93 pages. 

Walters, K.L., Kimmel, Grant E., 1968, Groundwater Occurrence and 
S t r a t i g r a p h y of Unconsolidated Deposits, C e n t r a l P i e r c e County, 
Washington: Water Supply B u l l e t i n No. 22 Washington Department 
of N a t u r a l Resources. 
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TABLE I 

TEST PIT DATA COMPILATION 

Test P i t T o t a l Thichness Maximum Lead 
Number Depth of F i l l Concentration 

( F T ) (PPM) 

1 14.0 8.0 1250 

2 18.0 13.0 N/D 

3 14. 5 10.0 138 

4 18.0 13.5 5690 

5 13.0 8.0 1640 

6 15.0 10 .0 87200 

7 17.5 13.5 752 

8 18.0 13.0 2900 

9 15.0 10.0 1180 

10 15.0 11.0 455 

11 17.0 13.0 694 

12 17.0 13.0 N/D 

13 16.0 11.0 1130 

14 11.0 7.0 125 

N/D = No Data 
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TABLE I I 

TOTAL LEAD AND ARSENIC - RESOURCE EVALUATION 

Pb As 
ppm ppm 

TP1, 2' 1250 .18 
TP 3, 1' 138 .03 
TP4, 0'-.5' 5690 .12 
TP4, 2.51 3530 .05 
TP4, 6.5' 581 .14 
TP4, 14' 39 .16 
TP5, l ' - 2 * 1640 N/D 
TP6, Surface 87200 .05 
T P S , 6' 621 .16 
TP6,.15' 60 .03 
TP7, 1.5' 752 .12 
TP7, 17' 26 .08 
TP8, 2' 2900 .16 
TP8, 7' 313 .16 
TP8, 17" 30 .14 
TP9, 9' 1180 .17 
TP9, 15' 43 .16 
TP10, 1' 455 .20 
TP10, 6' 267 .17 
TP10, 16' 69 .11 
TP11, 2'-3' 457(> .15 
TP11, 10'-12' 694\ .14 
TPll, l e ' - l l 1 2lS .11 
TP13, 3'-5' 1130 .20 
TP13, 7 ' - l l ' 129 .16 
TP14, 2'-5' 125 N/D 
TP25, 4.5'-6' ( P r e c i p . ) 477 .04 
Surface Grab 16500 N/D 

N/D - No Data 
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TEST RESULTS AND CONCLUSIONS 

V e r t i c a l d i s t r i b u t i o n of t o t a l Pb values i s i n c o n s i s t e n t 
with depth, although values drop i n each t e s t p i t l o c a t i o n 
as depth of sample i n c r e a s e s . Small (approx. 1 cu. f t . ) to 
large (approx. 100 cu. f t . ) lenses of d i v e r s e m a t e r i a l s are 
s c a t t e r e d throughout the f i l l at v arious depths, serving to 
add to the inhomogeniety of the f i l l . 

The vast m a j o r i t y ( p a r t i c u l a r l y l a r g e r volume lenses) of the 
i n c l u s i o n s are s i l i c e o u s s l a g of unknown o r i g i n . Grab 
samples of t h i s m a t e r i a l r e v e a l v i r t u a l l y no s i g n i f i c a n t 
content other than s i l i c a . Pieces of s l a g range from small 
fragments up to approx. 18 i n . pieces and "welded" zones of 
apparently massive s l a g dumping. Smaller i n c l u s i o n s c o n s i s t 
of a v a r i e t y of m e t a l l i c and o x i d i z e d m a t e r i a l s ; these are 
few i n number and s m a l l (approx. 1-2 cu. f t . ) i n volume. 

The m a j o r i t y of f i l l m a t e r i a l appears to c o n s i s t of black 
sand which does not appear to be r e l a t e d to s o i l s n a t i v e to 
the area. I t i s p o s s i b l e that t h i s m a t e r i a l i s discarded 
c a s t i n g sand from the foundry operations. 

H o r i z o n t a l d i s t r i b u t i o n of t o t a l Pb values i s a l s o 
i n c o n s i s t e n t and g e n e r a l l y too low f o r c o n s i d e r a t i o n as a Pb 
resource. Very l o c a l i z e d surface deposits of f i n e , grey 
m a t e r i a l y i e l d e d the highest Pb v a l u e s , but are of minor 
consequence r e l a t i v e to o v e r a l l f i l l volume. The only 
samples y i e l d i n g Pb values of over 1% were s t r i c t l y surface 
samples. 

For both Pb resource e v a l u a t i o n and f o r l a t e r comparison to 
EP TOX values r e l a t i n g to environmental c o n s i d e r a t i o n s , 
T o t a l As was run on samples, as w e l l . Although c o n s i s t e n t l y 
low and i n acceptable ranges i f the f i l l m a t e r i a l were to be 
processed f o r Pb, the lack of Pb value would seem to make 
the As data moot, as regards the resource e v a l u a t i o n . 

Based on the a n a l y t i c a l and f i e l d observation data, i t would 
appear t h a t the f i l l m a t e r i a l s bounded by Proctor S t r e e t to 
the east and TP-15, TP-16 and TP-17 to the north are of 
g e n e r a l l y low grade and i n s u f f i c i e n t i n homogeniety and 
volume f o r the s i t e to be considered a p o t e n t i a l resource 
area. 
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INTRODUCTION 

The p r e l i m i n a r y t e s t s conducted by the EPA i n d i c a t e that 
some elevated l e v e l s f o r base n e u t r a l compounds and metals 
may be present. Based on t h i s data, an upgraded version of 
"Level D" p r o t e c t i o n i s recommended, a hard hat with face 
s h i e l d , chemical r e s i s t a n t boots and outerwear are 
recommended as personal c l o t h i n g . In a d d i t i o n , r e s p i r a t o r s 
and c a r t r i d g e s f o r a c i d vapors, organic vapors, and 
p e s t i c i d e s are to be on the s i t e . 

While excavating, the s i t e must be c o n t r o l l e d to reduce the 
p o s s i b l i t y of (1) personal exposure to contaminations and 
(2) t r a n s p o r t of contaminants by personnel and equipment 
from the s i t e . This was implemented by e s t a b l i s h i n g three 
work zones ( e x c l u s i o n zone, contamination reduction zone, 
and support zone). This i s explained i n more d e t a i l i n the 

•"Safety Procedure" s e c t i o n . 

The next four s e c t i o n s are composed of l i s t s to f a c i l i t a t e 
the ease of r e t r i e v i n g information during the preparation 
phase and f i e l d sampling. 

STANDARD SAFETY PRECAUTION 

1) Do not wear contact lenses i n the f i e l d 

2) No e a t i n g , d r i n k i n g , chewing gum or tobacco, or smoking 

3) A f t e r l e a v i n g s i t e , the e n t i r e body should be thoroughly 
washed as soon as p o s s i b l e a f t e r p r o t e c t i o n garments are 
removed 

4) No excessive f a c i a l h a i r which may i n t e r f e r e with a 
r e s p i r a t o r s e a l 

5) Contact with contaminated m a t e r i a l should be avoided 
whenever p o s s i b l e . Do not walk through puddles, mud, and 
other d i s c o l o r e d s u r f a c e s ; kneel on ground, lean, s i t , or 
place equipment on drums, c o n t a i n e r s , or v e h i c l e s found at 
the s i t e 

6) Approach s i t e from up-wind d i r e c t i o n 
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PERSONAL PROTECTION EQUIPMENT 

C o v e r a l l s - chemical r e s i s t a n t (pants and coat) 

Gloves - chemical r e s i s t a n t 

Boots - chemical r e s i s t a n t , s t e e l toe and shank, cleated 

Hard hat - face s h i e l d 

P a r t i c l e mask 

SAFETY EQUIPMENT 

1) F i r s t a i d k i t , blanket 

2) Eyewash 

3) R e s p i r a t o r s (2) w i t h c a r t r i d g e (acid vapors, organic 
. s o l v e n t , p e s t i c i d e ) 

4 ) Minimum of f i v e g a l l o n s of water i n j e r r y can f o r emergency 

washes 

5) Someone on s i t e at a l l times w i t h CPR c e r t i f i c a t i o n 

DECONTAMINATION EQUIPMENT 

(6) long-handle s o f t - b r i s t l e brushes 

Detergent (Biodegradable) 

Rinse water ( i n buckets) 
(2) t r a s h cans w i t h p l a s t i c bag l i n e r s (for outerwear that 
cannot be decontaminated and another can f o r non-
contaminated m a t e r i a l , i . e . , paper towels, etc) 

Paper or c l o t h towels f o r d r y i n g p r o t e c t i v e c l o t h i n g 

Galvanized wash tub to hold spent r i n s e water 

Supply of larg e p l a s t i c garbage bags (required at S i t e 1 and 
S i t e 2 i n contamination r e d u c t i o n zone) 
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SAFETY PROCEDURE 

The approach to the s i t e should always be from the up-wind 
d i r e c t i o n . During the excavation process, i f the digging 
r e s u l t s i n the r e l e a s e of a cloud of vapors, the s i t e should 
be evacuated and personnel should leave the s i t e f o r a safe 
area. In a d d i t i o n , the f i r e department should be n o t i f i e d . 
At l e a s t three people should be on the s i t e during work 
periods with one person remaining i n the support zone ready 
to respond to accidents or emergencies. This person w i l l 
a l s o help during the decontamination process. 

A. D e s c r i p t i o n of Zones. 

E x c l u s i o n Zone i s the innermost area of three c o n c e n t r i c 
areas. At both s i t e s , i t i s the area where the f i l l 
m a t e r i a l i s l o c a t e d . The e x c l u s i o n zone should be entered 
at one designated s i t e and e x i t e d from another designated 
s i t e so that cross contamination of zones i s reduced. 
Personnel i n t h i s area must be i n f u l l p r o t e c t i v e c l o t h i n g . 

Support Zone i s the outermost p a r t of the s i t e and i s 
considered c l e a n . Support equipment (command post and 
equipment t r u c k ) i s located i n t h i s zone. 

The equipment truck and command post should be s i t e d i n the 
support zone so they are upwind of the e x c l u s i o n zone. The 
exact l o c a t i o n of the equipment truck w i l l have to be 
determined each day based on the wind and weather 
condi t i o n s . 

Equipment (excavating and p r o t e c t i v e c l o t h i n g ) that has been 
used i n the e x c l u s i o n zone must be decontaminated the 
contamination reduction zone before i t re-enters the support 
zone. 

Contamination Reduction-Zone i s between the e x c l u s i o n zone 
and the support zone. This area serves as a b u f f e r to 
reduce the p r o b a b i l i t y of contaminating the support zone. 
Personnel e n t e r i n g the contamination reduction zone from the 
support zone should be wearing f u l l p r o t e c t i v e c l o t h i n g . 
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Two decontamination s i t e s w i l l be e s t a b l i s h e d i n the 
contamination r e d u c t i o n zone. S i t e 1 w i l l be at the 
i n t e r f a c e with the e x c l u s i o n zone. The f i r s t 
decontamination r i n s e w i l l take place on s i t e . A f t e r a l l 
personnel and equipment are f i n i s h e d with decontamination 
s i t e 1, they proceed to s i t e 2. The second s i t e w i l l be 
c l o s e r to the i n t e r f a c e with the support zone. At s i t e 2 
the second r i n s e w i l l be performed and the p r o t e c t i v e 
c l o t h i n g removed. 

B. Decontamination Process 

S i t e 1 

P r o t e c t i v e c l o t h i n g ( S t i l l being worn) w i l l be cleaned with 
a detergent-water s o l u t i o n and scrub brushes. The r i n s e 
water w i l l be c o l l e c t e d i n galvanized wash tubs. 

The machinery w i l l be hosed o f f with water ( i f p o s s i b l e , 
under pressure) 

S i t e 2 

The procedure l i s t e d above i s repeated 

I f p r o t e c t i v e c l o t h i n g cannot be cleaned i t w i l l be placed 
i n a p l a s t i c - l i n e d t r a s h can and p r o p e r l y disposed of at the 
end of the p r o j e c t 

A f t e r the second r i n s e , the p r o t e c t i v e c l o t h i n g should be 
d r i e d and removed before entering the support zone 

The t h i r d person i n the support zone w i l l don p r o t e c t i v e 
c l o t h i n g and a s s i s t with the decontamination process. 
Before t h i s person leaves the contamination r e d u c t i o n zone 
and enters the support zone, the outerwear c l o t h i n g w i l l be 
r i n s e d and wiped dry. 

During the decontamination process a l l personnel and 
equipment l e a v i n g the e x c l u s i o n zone w i l l proceed as a u n i t 
from s i t e 1 to s i t e 2. 

At the end of each day, the equipment ( i n c l u d i n g outerwear 
c l o t h i n g ) w i l l be placed i n separate p l a s t i c bags before 
being loaded i n t o the truck. This should reduce c r o s s -
contamination and reduce the chance of contaminating the 
tru c k . At the s t a r t of each day, the equipment w i l l be 
removed-from thre^bags and the_bags_ wilX-be _di scarded^-^. -„-
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C. Decontamination During a Medical Emergency 

I f the i n j u r y i s minor, the standard decontamination 
procedures should be fol l o w e d before medical treatment i s 
administered (at the s i t e or at a medical f a c i l i t y ) . 
L i f e s a v i n g care should always be i n s t i t u t e d immediately 
without c o n s i d e r i n g decontamination. I f the chemical 
contaminant i s i n h a l e d , medical treatment by a physician i s 
r e q u i r e d . I f the contaminant i s on the skin or i n the eyes, 
the area should be flooded with water immediately a f t e r 
contact and treatment administered at a medical f a c i l i t y . 



APPENDIX I 

H o s p i t a l - Anderson S i t e 

NAME: 

ADDRESS: 

TELEPHONE: 

TRAVEL TIME: 

DIRECTION: 

Tacoma General 

315 South K S t r e e t 
Tacoma, Washington 

594-1100 

15 minutes 

1-5 north to Sprague E x i t , Sprague north 
to D i v i s i o n , D i v i s i o n to South K to 
h o s p i t a l 
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S - T P - 7 Approximate Test Pit 
Location 

' • j 

E X I S T I N G -
fr&VG&ii Building 

TO!41 METAL S_VALUES -
IN PARTS- PER MILLION 

^ G " f 7 Approximate Grab Sample 
Location 

Cross Section Line 
(See Plate 3 ) 

Reference • 
Aerial Topographic Map 
By Rei G. Judkins 
Undoted 

Earth 
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Test Pit ^Location Plan 
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Cross Section A-A 1 

Cross Section B - B' EXISTING 
FOUNDRY 
BUILDING 

(Offset 6 ' South) 

TP-6 
TP-5 

f 
f 
S3- INDUSTRIAL FILL ( SLAG 8 SAND ) 

Eg* 

NATURAL SANDS 

Horizontal Scale 

10 

Vertical Scale 

20ft. 

10 20ft. 

Earth 
Consultants Inc.N 

GEOTECHNICAL ENGINEERING 4 GEOLOGY 

East 

B' 

r 270 

J-265 

- 2 6 0 

- 2 5 5 

Geologic Cross Sections 
Anderson Enterprises Property 

Tacoma, Washington 

Proj.No. 2560 jpate Mar. '85 |Plate 3 
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Topso i l 
H j m u s And D u l l Layer 

F i l l 
Highly Variable C o n s l i l u e n l s 

sion in trie te*i u i mis rieppn is n c ^ a » " ' ; • - -
Ol The Nature Ol The Material Presented In The Attached Logs 

No tes : 

Dua l s y m b o l s are used to ind icate borderline soil c l ass . f t ca t . on Upper 

c a s e let ter s y m b o l s des ignate sample c lass i f i ca t i ons based upon l a b 

ora tory tes t ing . l o w e r case letter symbols des igna te c lass i f i ca t ions not 

ver i f ied by laboratory t e s t i n g . 

2 * O .D . SPLIT S P O O N S A M P L E R 
2 4 " I D. RING S A M P L E R OR 
S H E L B Y TUBE S A M P L E R 
S A M P L E R P U S H E D 
S A M P L E NOT R E C O V E R E D 
W A T E R L E V E L (DATE) 
W A T E R OBSERVATION W E L L 

I 
II 
P 

+ 

Ear th " 
Consultants Inc. 

G E O T E C H N I C A L E N G I N E E R I N G ft G E O L O G Y 

C T O R V A N E R E A D I N G , ts f 

qu P E N E T R O M E T E R R E A D I N G , ts f 

W M O I S T U R E . pe r cen t of dry weight 

pcf DRY D E N S I T Y , pounds per cubic t l . 

LL LIQUID L IMIT . pe r cen t 

P L A S T I C INDEX PI 

LEGEND 
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TEST PIT NO. _1 

Depth 
(ft.) 

Loff9*d By SP 

n*t* 2 /18/B5 

uses Soil Description 
W Pb 

^ (ppm) 

5 — 

10 — • sp 
sm 

angular slag up to 18" nominal diameter, 
i n s i g n i f i c a n t fines 

@5-6' apparent "welded" zone-perhaps placed hot 
and molten 

l i g h t brown SAND with s i l t 
(no apparent dip to strata) 

becomes tan with l i g h t brown mottling 

1250 

15 — 

20-

Test P i t terminated at 14' below e x i s t i n g grade, 
seepage encountered during excavation. 

No groundwater 

Earti i 
Consultants Inc. 

O C O T C C H N I C A L E N G I N E E R I N G ft G E O L O G Y 

r ^ ^ - . - - — T E S T PITJ-OGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 

Proj. No. 2560 Diti Mar.'85 I Plm 5 



TEST PIT NO. 
Lovi^d By ."SB. 

Dote 

Depth 
(ft.) 

2 / 1 8 / 8 5 

uses 

Elev. 
263 + 

Soil Description 
W 
(%) 

Pb 
(ppm) 

5 —-

10 — < 

15 — • 

dark gray-black s i l t y fim; SAND with 25-35% "slag" 
pieces, moist 

cinder lense at 3' 

becomes 70-80% slag with up to 8" nominal diameter 
refractory b r i c k at 5* 

(roots to 9') 

sp l i g h t tan with orange mottling fine SAND with 
s i l t , moist 

20-

Tost P i t terminated at 18' below existinq grade, 
seepage encountered during excavation. 

No groundwater 

Earth fMlwt 
C o n s u l t a n t s I i t c N i / \ j / N i / 

- C C O T C C H N I C A L E N G I N E E R I N G & G E O L O G Y 

••- - ~T.ESTJHT_L.OGS - - = - - ^ - -
~ "ANDERSON ENTERPRISES PROPERTY 

TACOMA, WASHINGTON Earth fMlwt 
C o n s u l t a n t s I i t c N i / \ j / N i / 

- C C O T C C H N I C A L E N G I N E E R I N G & G E O L O G Y Pro j . No . 2560 Date M a r . "65 Plate 6 



TEST PIT NO. __i 
SB 

Lot7»d_By 
• • 2719/85 
Date 

Elev. 
~264-d 

10 — 

15 — 

uses 

35< 

20* 

20 -

Soil Description 

[brown s i _ l t y _ SAND with roots 

bT.ck-dart gray m e t a l l i c luster "SAND" grain size 

Vnder" "layer with refactory bricks (roots to 3') 

dark brown to black s i l t y SAND with 50-60% slag 
dark Drown nominal diameter 
pieces ranging from 2-3 up to 

2-3" angular slag with " l i t t l e to no fines 

l i g h t brown SAND, fine with s i l t 

becomes tan with brown mottling 

W P b 

(%) <PP m ) 

138 

Test P i t terminated at 14.5' below e x i s t i n g ^ade 
No groundwater seepage encountered during excavation. 

Earth 
Cccisultanta Inc. 

C C O H C H N I C U C N G . N E C K I N G * G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERP^^S^^PSRTY" 
TACOMA, WASHINGTON 

Proj.No. 2 560 | Date Mar.' 85 | Plate 



TEST PIT NO. _4. 
Lo««d By S ' i ^ 

Elev. -• 26/ + 

Depth 
(ft.) uses Soil Description 

W 
(%) 

Pb 
(ppm) 

10 — 

15 — 

_ m 
sm 

l i g h t brown s i l t y g ravelly SAND with lumber debris 

black with some iro n s t a i n i n g , s i l t y SAND with40-5Cl 
slag e x h i b i t i n g some cementation and minor scrap 
metal, zones of increasing % slag to 705;. @ 1.5-3' 
and 6-7.5' 

minor i s o l a t e d zone of FeO_, s t a i n i n g @ 18°|W 

(roots to 9.5') 

black "slag" up to 18" nominal diameter with l i t t l e 
or no fines 

black s i l t y SAND with trace small slag fragments 

tan with orange mottling SAND, fine with s i l t , 
moist 

decreased mottling 

5690 

3530 

581 

39 . 

20-

Test P i t terminated at 18' below e x i s t i n g grade. No groundwater 
seepage encountered during excavation. 

Earth V L 

Consultants Inc 
G E O T E C H N I C A L E N G I N E E R I N G m G E O L O G Y 

TEST PIT LOGS 

ftNDERSON__ENTERPRISES PR0PERT1^_ 
~ "TACOMA, WASHINGTON 

Pro j .No. 2560 I Date Mar. 85 Plate 



TEST PIT NO. _5 
Low** By — 

Elev. 263d 

Depth W Pb 

uses Soi l Descr ip t ion 

0 /.SS. 
y w * 

i 
30° 

dark brown SAND with s i l t , 30-40% slag, wood 
fragments, gravel 1640 

I 
W 

scattered refractory b r i c k s @ 3-4' predominately 
and i s o l a t e d to 7' 

5 — I 
W 

10° 

slag-angular ranging to 8" nominal diameter, some 
dark brown sandy lenses comprising<15% by weight, 
some copper stained p i e c e s - i s o l a t e d 
black SAND with s i l t < 5 % slag 

10 — 

f!:,:,:l:!: 
l i T . ' . ' i 

•:;:v:!:i 

sp 
sm 

l i g h t brown SAND with s i l t 

becomes tan at 9.5' 

15 — 

Test P i t terminated at 13" below e x i s t i n g grade. No groundwater , 
seepage encountered during excavation. 

I 

Earth 
Consultants Ir.c 

G E O T E C H N I C A L E N G I N E E R I N G ft G E O L O G Y 

TEST PIT LOGS 

^ - ANBE_RSON; ENTERPRISES' PROPERTY 
TACOMA, WASHINGTON 

P r o j . N o . 2560 I Date M a r . ' 8 5 Pl r te 



TEST PIT NO. 
Lo__od By S_i__ 

Dcte 2 / 1 8 / P 5 Elev. 

uses So i l Descr ipt ion 
W Pb 
(%) (ppm) 

dark gray s i l t y SAND with<10% slag, moist 

dark brown/black s i l t y SAND with 40-50% slag, 
moist, e x h i b i t i n g s l i g h t to medium cementation 

slag up to 20" nominal diameter 

scatte_re_d_ r_e_fr_a_ctory brick from 6-7' 

90% slag with f i n e s comprised of slag debris 

tan/brown mottled SAND 

decreased mottling at 13' 

87, 200 

621 

60 
Test P i t terminated at 15' below e x i s t i n g grade, 
seepage encountered during excavation. 

No groundwater 

3.7% 

I DO O OO^ 

' G E O T E C H N I C A L E N G I N E E R I N G •> G E O L O G Y 

TEST PIT LOGS 

_ANbElRSON ENTERPRISES PROPERTY _ — 
"TACOMA, WASHINGTON 

' G E O T E C H N I C A L E N G I N E E R I N G •> G E O L O G Y Proj . N o . 2560 Date M a r . ' 8 5 Plate 10 



TEST PIT NO. 
Loc_»d By SR 

Dstfl 2/19/85 Elev! - 2(,̂ = 

Depth 
(ft.) uses Soil Description 

W 
(%) 

Pb 
(ppm) 

0 
>JX > black iron-stained SAND with 60-70% slag ( p a r t i a l l y 

welded), with i s o l a t e d brick fragments 752 

5 — 
w 
M 

25° 

black s i l t y SAND 
"very - fiar d T a y er~ 
(minor st e e l cuttings) 
black iron-stained slag (85-90%), with black sand, 
isolat e d b r i c k fragments and cinder lenses 

lexise. Sit _bJa_c_k_S_AND with 5-60% slag 

10 — >QVv 
black glassy s l a g up to 18" nominal diameter, some 
o l i v e c o l o r a t i o n , l i t t l e or no fines 

— 
10° 

15 — 
sp 
sm 

l i g h t brown SAND with s i l t , becomes l i g h t tan 
with s l i g h t mottling 

life;: 26 

Test P i t terminated at 17.5' below existing grade. No 
seepage encountered during excavation. 

groundwater 

2 0 — 

" Earth \ M\ W ~ 
• C I O T I C H N I C A L ENGINEERING * G E O L O G Y 

TEST PIT LOGS 
- - - - -->ANDE-RSON- ENT-ERPRI SES_PROB£_£1¥- -
" TACOMA, WASHINGTON " Earth \ M\ W ~ 

• C I O T I C H N I C A L ENGINEERING * G E O L O G Y Proj. No. 2560 Dat» Mar.'85 Plate 11 



TEST PIT NO. _J i 
L o c ^ d By _fL£ 

Data 7 / l~R/R5 Elev., 

Depth 
(ft.) uses Soil Description 

W Pb 
(**») (ppm) 

5 — 

10 — 

15 

20-

black iron-stained coarse SAND, moist, isolated 
lumber debris with 40-50'i slag 

_?ca_tte_red .refractory bricks at 8-9' 

black slag with l i t t l e or no fine matrix, slag 
sizes range to 18" nominal diameter 

t a n / l i g h t brown mottled SAND, fine with s i l t , 
moist 

becomes l i g h t tan i n color and decreased mottling 

2900 

313 

30 

Test P i t t e r m i n a t e d a t 18 ' below e x i s t i n g grade. No groundwater 
seepage encountered d u r i n g e x c a v a t i o n . 

| E a r t h V ^ ' ^ w " " 
1 • G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 

TEST PIT LOGS 
^ANDERSON ENTERPRiSES PROPERSTSt . _ 

- - TACOMA, WASHINGTON — 
| E a r t h V ^ ' ^ w " " 
1 • G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y Pro j . N o . 2560 Date M a r . ' 8 5 Plate 12 j 



TEST PIT NO. _9 

Depth 
(ft.) 

0 

Locysd By SB -

uses 

Elev. 2603 

Soil Description 
W Pb 

tan s i l t y g r a v e l l y SAND, moist, loose 

_ _ _ _ _ bTacJT SAN"b -witf7 some s l a g , moist, t r a c e organic 
^(wood) fragments 

black/brown SAND, f i n e , w i t h 30% s l a g p i e c e s < 4 " 

— diameter, minor i r o n s t a i n e d zones 

25° 

70-80% b l a c k s l a g w i t h b l a c k sand m a t r i x , 
w e l l "cemented" 1180 

:: sp l i g h t tan m o t t l e d SAND w i t h s i l t , f i n e , moist 

— VV.':'-' sm 
becomes l i g h t e r tan 

-t-tlii-; 
>>*>?'< 

1 

43 
Test P i t terminated at 15' below e x i s t i n g grade. No groundwater 

-
seepage encountered d u r i n g e x c a v a t i o n . 

10 

15 

20 -

Eartli 
Consultants Inc 

G E O T E C H N I C A L E N G I N E E R I N G m G E O L O G Y 

TEST PIT LOGS 

--=^©£RSON- ENTEKPRISE5_JPJ?0PERTY 
TACOMA," WASHINGTON ~ 

Proj .No. 2560 I Dtte Mar . ' 85 Plate 13 



TEST PIT NO. 10 

Depth 
(ft.) 

Logged By 

n'mim 2/1 8TB 5~ 

uses 
So i l Descr ip t ion 

Elev._lill. 
Pb W 

(<*) (ppm) 

5 — 

10 — 

15 

sp 
sm 

dark brown iron stained s i l t y SAND with 35-40% 
^lag/gravely 

predominately slag up to 12" diameter with l i t t l e 
or no fi n e s 

dark gray/black SAND with s i l t and 15-20% slag 

slag increases to 70-75% with some fine matrix 

l i g h t brown SAND with s i l t , moist 

becomes tan 

455 

267 

69 
Test P i t terminated at 15' below e x i s t i n g grade, 
seepage encountered during excavation. 

No groundwater 

20 

TEST PIT LOGS 

P r o j . N o . 2560 I Dete M a r . ' 8 5 IPIete 14 



TEST PIT NO. JLL 
Lo«»d By_ s p 

" ^2/19/85 Elev. 261 + 

j e p t h 

1ft.) uses Soil Description 
W Pb 
(%) (ppm) 

15 — 

30' 

25' 

10£ 

dark brown grav e l l y s i l t y SAND, fine with 
scattered organics 

black"s~iIty~SAND with 70-80% slag up to 18" 
diameter..- an_cL b r i c k s 

dark brown/black s i l t y SAND with 40% slag up to 4" 
and scattered r e f r a c t o r y b r i c k 

becomes more black i n c o l o r , i s o l a t e d branches 

l i g h t brown SAND with s i l t , moist 

becomes tan with minor l i g h t brown mottling 

457 

694 

27 

Test P i t terminated at 17' below e x i s t i n g grade. No groundwater 
seepage encountered during excavation. 

Earth 
Cocisultants Inc. 
C I O T I C H N I CAL E N G I N E E R I N G m C E O L O G V 

TEST PIT LOGS 

ANDERSON ENTERPRlSES~T^PERTY-
TACOMA, WASHINGTON ~ 

Proj .No. 2560 | D»te M a r . ' 8 5 | Pl«te 15 



TEST PIT NO. JL£ 
Loc^ad By 5H 

Data ~~ 2 / 1 o / B ^ 

uses Soil Description 

Elev 2631 ~ 

W Pb 
^ (ppm) 

brown iron stained SAND with s i l t , 40-501 slag and 
scattered refractory b r i c k s 

Brack" "5AND7 "rlne to medium, with metallic l u s t e r , 
10-15% slag <4" nominal diameter 

nomi^air§?amite?ed S A N ° W i t h 6 ° - 7 0 % UP to 12' 

l i g h t brown iron stained g r a v e l l y SAND with s i l t , 
scattered refractory b r i c k s , s l a g , scrap iron 

l i g h t brown SAND with s i l t , becomes tan at 14.5' 

becomes tan sandy GRAVEL 

Test P i t terminated at 17' below ex-ict-Snn n,̂  = A^ « 
JJC-LUW e x i s t i n g grade. No groundwater 

seepage encountered during excavation. 

- Earth" 
Consultants Inc 

G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 

TEST PIT LOGS 

ANDERSON •.ENTERPRISES^BOPERTT" 
TACOMA, WASHINGTON 

Pro j .No. 2560 I Date M a r . ' 8 5 I Plate l 



TEST PIT NO. JL3 
Locgad By 

SB 

Data 

Depth 
(ft.) 

- 2 / 1 9 / 8 5 

uses 

Elev 
- 2611 

Soil Description 
W Pb 
(%) (ppm) 

5 — i 20' 

10 

sp 

15 — ' gp 

dark brown iron stained fine SAND matrix i n 80% 
slag ranging from 2" to 6" nominal diameter 

black fine SAND matrix i n 95% slag up to 18" 
nominal diameter 

(no apparent bedding) 

l i g h t brown SAND, fin e 

tan sandy GRAVEL 

Test P i t terminated at 16' below existing grade, 
seepage encountered during excavation. 

1130 

129 

No groundwater 

20 

'Earth " " ~ \\|wf^ J " ~ 
Ccnctiltantc Inc. X/ x}j/ \y 

G E O T E C H N I C A L I N O I N t l B I N C * G E O L O G Y 

TEST PIT LOGS 

~ - AN6ERS0N "ENTERPR^SSFTfROPERTY 
TACOMA,"WASHINGTON 'Earth " " ~ \\|wf^ J " ~ 

Ccnctiltantc Inc. X/ x}j/ \y 
G E O T E C H N I C A L I N O I N t l B I N C * G E O L O G Y Pro j . No . 2560 Date M a r . ' 8 5 Plate 17 



TEST PIT NO. _14 
Logcpd By SB 

Date" 

Depth 
(ft.) 

0 

2 / 1 9 / 8 5 

uses 

Elev. 204± 

Soil Description 
W Pb 

dark brown/black gr a v e l l y SAND with 15-20% slag, 
moist 

W/ gray s i l t y SAND with 30-40% slag, red building 125 
o6c> 

b r i c k s , concrete footing pad 
( f l a t l y i n g contact) 

125 

1 
dark brown s i l t y g r a v e l l y SAND, fine 
(may be o r i g i n a l topsoil?) 

: 

*::« .. •.. 
*: * 
. . m. . 

gp tan/orange mottled sandy GRAVEL, fine to medium 

— »: * 
. . 
».: ir. 

becomes grayish at 9' 

Test P i t terminated at 11' below existing grade. No grcundwater 
seepage encountered during excavation. 

- 1 

10 — 

15 

Logged By £1— 

r>-+, 2/20/85 TEST PIT NO. _15. Elev. 262 + 

gp 

gray/brown s i l t y SAND, very fine to f i n e , with 
gravels,minor gray l e n s e s ( i n s i g n i f i c a n t i n c l i n a t i o n ) 

dark brown gravelly s i l t y SAND, f i n e , with roots 

tan w/light orange mottling sandy GRAVEL 

10 — 

15 

Test P i t terminated at 7.5' below existing grade. No groundwater 
seepage encountered during excavation. 

Consultants IitcNy Xy \y 
GEOTECHNICAL ENGINEERING ft G E O L O G Y 

TEST PIT LOGS 

""ANDERSON ENTERPRISES -PROPFRTY ---
TACOMA, WASHINGTON 

Consultants IitcNy Xy \y 
GEOTECHNICAL ENGINEERING ft G E O L O G Y Proj. No. 2560 Date Mar.'85 Plate 18 
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Earth 
Consultants Inc. Geotechnical Engineering and Geology 

September 16. 1985 E-2560 

Thomas R. Anderson, President 
Anderson Enterprises, Inc. 
1123 Port of Tacoma Road 
Tacoma, Washington 98421 

Subject: Report 
S o i l Sampling and Chemical Testing 
Anderson Enterprises Property 
Tacoma, Washington 

Dear Mr. Anderson-

Transmitted herewith i s our report of S o i l Sampling and 
Chemical Analyses f o r the par c e l of property located i n South 
Tacoma, north of South 56th Street and east of Madison Street. 
This report has been prepared i n as s o c i a t i o n with Bennett 
Laboratories, Incorporated of Tacoma, Washington, to summarize the 
findin g s of recent t e s t p i t excavations and chemical analyses of 
representative samples taken from the s i t e f i l l and native s o i l s . 

Should you have questions concerning t h i s report, f e e l free to 
contact us. Earth Consultants, Inc. i s a v a i l a b l e to discuss our 
findings at your convenience. 

Re s p e c t f u l l y submitted, 

EARTH aONSULTANTS, INC. 

John J . Moran, P.E. 
Project Manager 

JJM/tm 

1805 - 136th Place N.E.. Suite 101. Bellevue. Washington 98005 
Phone: (206) 643-3780/Seattle (206) 464-1584 
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INTRODUCTION 

On February 6, 1985, Earth Consultants, Inc. in association 

with Bennett Laboratories of Tacoma, Washington, was authorized to 

proceed with a sampling and chemical testing program of soils and 

industrial f i l l materials found on the Anderson Enterprises 

property in Tacoma, Washington. The site is located on Proctor 

Street, north of South 56th Street. This report documents the 

results of chemical analyses along with the methods employed to 

perform the various technical tasks. 

SCOPE OF WORK 

Activities performed for the evaluation of soils at this site 

consist of: 

.. A review of historical data to establish previous uses of the 

property. 

.. Observations of site conditions to plan efficient sampling 

methods. 

.. A review of existing chemical and hydrologic data for the 

site. 

.. Development and implementation of a site safety plan for the 

anticipated physical and chemical conditions. 

.. Obtaining, preserving and transporting soil samples to the 

chemical laboratory. 

.. Chemical analyses for lead, arsenic, six additional heavy 

metal elements, halogenated hydrocarbons and polycyclic 

aromatic hydrocarbons. 
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.. Review and compilation of t e s t r e s u l t s and preparation of t h i s 

summary report. 

STUDY METHODOLOGY 

Pre-Sampling A c t i v i t i e s 

On February 14, 1985, a tour of the s i t e was made by 

representatives of Anderson Enterprises, Inc., Bennett 

Laboratories, Inc. and Earth Consultants, Inc. The s u r f i c i a l 

d i s t r i b u t i o n of f i l l m a t e r i a l s and l o c a t i o n of structures were 

observed to develop an e f f i c i e n t sampling program. Obstructions 

to the proposed sampling a c t i v i t i e s , such as adverse t e r r a i n or 

buried u t i l i t y f a c i l i t i e s , were also noted. 

The primary purpose of t h i s study was to examine s u r f i c i a l 

f i l l m aterials o v e r l a y i n g natural s o i l s on the s i t e . 

Observations, experience and previous near s i t e studies indicated 

that the f i l l was composed of i n d u s t r i a l wastes, including casting 

sand, slag and b r i c k with l e s s e r q u a n t i t i e s of other inorganic and 

organic d e b r i s . Due to t h i s o r i g i n and to d i s t i n g u i s h i t from 

natural earth f i l l s , t h i s m a t e r i a l i s described as " i n d u s t r i a l 

f i l l . " Generally, i n d u s t r i a l f i l l s are r e l a t i v e l y shallow i n 

depth and heterogeneous i n composition and placement. Backhoe 

excavated t e s t p i t s were selected as the p r i n c i p a l exploration 

technique for the a b i l i t y to expose r e l a t i v e l y large p i t w a l l 

areas f o r observation and to allow d i s c r e t e sampling of s p e c i f i c 

f i l l m a t e r i a l s . 

Sampling l o c a t i o n s were selected on the basis of the s i t e 

observations and h i s t o r i c a l records of previous s i t e usage. 

Prominent p h y s i c a l features such as mounds, ditches and surface 

d i s c o l o r a t i o n s were designated f or t e s t p i t excavation, i f 

accessible w i t h i n the property boundaries. Test p i t s were also 

placed adjacent to the western edge of the f i l l e d area and at 
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other selected locations to delineate the extent and depth of 

industrial f i l l material, as well as its chemical and physical 

characteristics. Inaccessible areas of interest on the property, 

including locations within or between structures, were sampled by 

manual methods using standard hand tools (i.e. "grab" samples). 

Grab samples were also designated near the southwest property 

corner, representing the only exposed area of natural or non-fill 

soils on the site. 

A site safety plan was developed for this project. Criteria 

for the safety plan and designation of personal equipment were 

developed after reviewing data from preliminary laboratory 

analyses by Bennett Laboratories and similar results compiled for 

the South Tacoma Swamp study by the U.S. Environmental Protection 

Agency. Considerations included metals with possible PAH 

concentrations at some locations. 

Sampling Activities 

Sampling and test pit locations were mapped by compass 

direction and tape distance to existing structural features 

including buildings and fencelines. 

The Continental Dirt Company of Kent, Washington, was retained 

to perform the excavations. Equipment employed for the excavation 

consisted of a track-mounted Hitachi Model T1720261 backhoe with a 

reach-capability of twenty two (22) feet and a f i f t y six (56) inch 

bucket width. 

Each test pit was excavated through the industrial f i l l 

materials and into the natural earth soils. After excavation, a 

detailed log was prepared of the exposed test pit wall. 

Significant features, including soil types, lithologic contacts, 

cultural debris and sample locations were noted on the log form. 
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Ground level adjacent to each test pit was used as vertical 

control reference with depth measurements provided by hand tape. 

Test pit walls and individual samples were visually examined 

to select those areas suspected of the highest levels of lead, 

arsenic, polycyclic aromatic hydrocarbons (PAH), and/or 

halogenated hydrocarbons (HH). Surface and subsurface samples 

were obtained to characterize materials representative of the test 

pits and discolored localized sur f i c ia l materials. 

Samples taken from the test pits and grab samples were placed 

in glass jars furnished by Bennett Laboratories. Sample 

containers consisted of one quart glass jars washed with dilute 

n i tr i c acid, rinsed with deionized water, followed by a methylene 

chloride rinse and then allowed to air dry. Some grab samples 

having only visual inspection interest were placed in zip-lock 

bags. Each jar was clearly labeled as to test pit number, sample 

number, geologist, site name and date. The sample jars were then 

placed in ice-packed chests at the site and transferred to the 

laboratory daily during the sampling program. 

Chemical Analysis 

Results of the chemical analyses are presented on Tables I, II 

nnd III. In addition, lead concentrations are shown on the test 

pit logs, Plates 5 through 30, to provide a direct comparison with 

depth and physical characterization. 

Analytical parameters were selected on the basis of historical 

data regarding past site act ivit ies , data reported in the Black 

and Veatch study of the South Tacoma Swamp and observed surface 

characteristics. 
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Analytical methods were performed in conformance with WDOE 

83-13, Chemical Testing Methods, as provided for by WDOE 173-303. 

Analyses for metals were performed by atomic absorption 

spectrophotometer after a twenty four (24) hour extraction period 

in 0.5 normal acetic acid as specified by the EP Toxicity 

methodology. Minimum detection limits for lead and arsenic are 

0.01 parts per mill ion (ppm). Organic analyses conformed to 

methods designated in WDOE 83-13 ut i l iz ing procedures cited in EPA 

SW 846 method 8120 for Halogenated Hydrocarbon and Polycyclic 

Aromatic Hydrocarbons. Detection limits for the organic analyses 

are 0.01 mg/g (10 ppm). 

RESULTS OF STUDY 

Topographic and Cultural Features 

The Test Pit Location Plan, Plate 2, i l lustrates the position 

of test pits and surface sampling locations for this study. Most 

of the surface within the boundaries of the study area is 

relatively f l a t and level . In the southern one-third of the 

property, the dominant topographic feature consists of an 

irregular north-south trending slope formed by coalescing lobes of 

industrial f i l l placed over native sands and gravels. The slope 

separates the elevated plateau to the east which supports the 

existing foundry building from lowlands to the west. The toe of 

the slope marks the maximum western extent of industrial f i l l 

materials encountered in the test pits . 

The central one-third of the site is occupied by a large 

building which formerly housed a foundry with attendant machine 

shops and cleaning rooms. To the west of the foundry building 

l ies a paved parking area underlain by as much as thirteen (13) 

feet of slag, refractory bricks, metal fragments and other 

cultural debris. 
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Distribution of Industrial F i l l 

The Test Pit Data Compilation, Table I provides a tabular 

summary of f i l l thickness at the sampling locations. Within the 

study area, the thickness of f i l l ranged from one to thirteen and 

one-half (13.5) feet with an average thickness of approximately 

eight feet. The Test Pit Logs, Plates 5 through 30, present a 

summary of materials encountered in each excavation along with 

details regarding moisture, bedding and other physical features. 

Native soil contacts were readily recognized by their tan/brown 

mottled appearance, as opposed to the black sandy material with 

inclusions that were the predominant characteristics of the f i l l . 

The stratigraphic section exposed in the test pit walls 

appeared consistent with a scenario of successive depositions of 

f i l l material. The inclination of f i l l strata varied from near 

horizontal to about 20 or 30 degrees downward towards the outer 

extremities of f i l l e d areas. Inclusions found throughout the f i l l 

contained refractory brick, metal turnings and fragments, slag, 

oxidized precipitates and other assorted cultural debris. 

The industrial f i l l is characterized as dark brown to black 

si l t y fine sand with an angular slag component. This matrix 

material appears to be siliceous and may have originated as 

casting sand prior to being discarded as f i l l . Slag appears 

throughout the f i l l materials in forms ranging from finely divided 

fragments to pieces approximately eighteen (18) inches across. 

Refractory brick occurrences are less concentrated and widely 

scattered throughout the f i l l . Inclusions containing materials 

other than slag and refractory brick appear to be widely and 

irregularly scattered and average from 1 to 3 cubic feet in 

volume. 
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Interior Fa c i l i t i e s Inspection 

In addition to sampling test pit excavations, inspections were 

made of the former foundry building, coke storage buildings and a 

concrete o i l house structure. A blueprint for the Griffin Wheel 

Company, dated January 15, 192 5, provided information as to the 

uses for various parts of the f a c i l i t y . Excepting the coke 

storage building, a l l interior rooms had concrete floors which 

appeared to be sound and free of defects which could permit 

seepage of fluids or chemicals used during foundry operation. 

Several small diameter sumps were located in the floors of some 

buildings; the continuity of plumbing for these sumps was not 

ascertained during the course of this preliminary study. 

The coke building, immediately north of the main foundry 

building, was dry and covered. A concrete floor slab existed 

throughout the structure except in one room near the south 

entrance. A near surface grab sample, G-23A, was obtained from 

the earth floor of this room. 

A visual inspection of a small concrete structure labeled as 

"Oil House" (see Plate 2) located adjacent to the western property 

line in the central portion of the property revealed that the 

building was empty and dry. The interior was viewed through an 

access port in the roof as the door entrance, facing east towards 

the foundry building, was entirely blocked by f i l l . 

Groundwater 

No groundwater was encountered in any of the shallow test pits 

excavated as part of this current study. Earlier studies 

performed in the site area (Black and Veatch, 1983), suggest that 

the water table may be encountered about thirty five (35) feet 

beneath the ground surface, and that the direction of groundwater 

flow is from the southeast toward the northwest. 
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Analytical Results 

Earlier sampling studies (Black and Veatch, 1983) had reported 

elevated concentrations of lead in some surface samples from the 

southern one-third of this site. Accordingly, lead was the 

parameter of primary interest for this current study. Arsenic was 

analyzed because of i t s common association with lead and its 

frequency of occurrence in this geographical area. Options for 

testing other heavy metals were exercised selectively. Lead and 

arsenic concentrations for each tested sample are shown on the 

Test Pit Location Plan, Plate 2, relative to sample depths. This 

presentation provides a useful, quick overview of the distribution 

of these parameters across the site. Additional detail for lead, 

arsenic, metals and organic compounds is presented in Tables II 

and III and on the individual test pit logs. 

The laboratory data presented in Table II, indicates that only 

one sample, taken from the upper one foot in Test Pit TP-6, 

contained lead above the maximum concentration level (MCL) of 5 

ppm which serves as the lower bounds for designation as dangerous 

waste in accordance with WDOE Dangerous Waste Regulations, Chapter 

173-303-090 WAC. At this location, the lead concentration drops 

to 0.6 ppm at a depth of three feet and in native soils below the 

f i l l , the lead concentration is 0.1 to 0.4 ppm, or essentially 

background levels. This data indicates that f i l l deposits 

containing lead in concentrations above 5 ppm do not extend more 

than three feet below the surface, and are generally confined to 

an area immediately surrounding Test Pit TP-6. 

The earlier study by Black and Veatch, 1983 also found 

positive indications of organic compounds in surface and 

subsurface soil samples. Sampling locations for this current 

study were selected on the basis of historical documents, evidence 

of recent site usage and observations of surficial conditions. 
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Test methods for o i l and grease, polycyclic aromatic hydrocarbons 

(PAH), and halogenated hydrocarbons (HH) were selected as 

screening procedures for the types of organic compounds reasonably 

expected to occur on the site f i l l s and soils. Analytical data 

developed for this current study, as shown on Table III, found no 

detectable concentration of either PAH or HH and only relatively 

low concentrations of o i l and grease. 

We trust this information is adequate for your current needs. 

If you have any questions or i f we may be of further service, 

please do not hesitate to contact us. 

Respectfully submitted, 

EARTH CONSULTANTS, INC. 

Don W. Spencer 
Project Manager/Project Geologist 

Robert S. Levinson, P .E . 
President 

BENNETT LABORATORIES 

M. E. Lough 
President 

DWS/JJM/RSL/tm 
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TABLK I 

TEST PIT DATA COMPrLATTON 

Test P i t 
Number 

T o t a l 
Test P i t 
Depth 
(Ft.) 

Thickness 
of F i l l 

( Ft.) 

Maximum Lead 
Concentration 

(PPM) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

14.0 

18.0 

14.5 

18.0 

13.0 

15.0 

17.5 

18.0 

15.0 

15.0 

17.0 

17.0 

16.0 

11 .0 

7.5 

10.0 

6.0 

10.0 

10.0 

R.O 

13.0 

10.0 

13.5 

8.0 

10.0 

13.5 

13.0 

10.0 

11 .0 

13.0 

13.0 

11.0 

7.0 

5.0 

8.0 

2.0 

6.5 

4.5 

N/D 

<.1 

<.1 

2.8 

<. 1 

580.0 

<.1 

<.1 

<.1 

<.1 

<.1 

N/D 

.4 

.5 

N/D 

.2 

<.1 

N/D 

.2 



TABLE I (cont.) 

TEST PIT DATA COMPILATION 

Test P i t 
Number 

T o t a l 
Test P i t 
Depth 
(Ft.) 

Thickness 
of F i l l 

( Ft.) 

Maximum Lead 
Concentration 

(PPM) 

20 

21 

22 

22A 

24 

24A 

25 

26 

28 

29 

30 

31 

32 

33 

G18 

G21A 

G23 

G23A 

9.0 

8.5 

12.5 

10.0 

8.0 

8.0 

15.0 

17.0 

7.0 

18.0 

8.0 

8.0 

6.5 

13.0 

GRAB 

GRAB 

GRAB 

GRAB 

5.0 

5.5 

8.5 

6.0 

3.0 

2.0 

10.0 

12.0 

1 .0 

13.0 

3.0 

4.0 

3.5 

9.0 

N/D 

<.1 

<.1 

<.1 

N/D 

<.1 

<.1 

.3 

.1 

<.1 

.4 

<.1 

<.1 

<.1 

.4 

<.1 

<. 1 

<.1 



TABLE II 

EP TOXICITY ANALYSES OF TEST PITS AT VARIOUS DEPTHS 

Test Depth Pb As Hg Cd Cr Ag Ba Se 
P i t I n t e r v a l ppm ppm ppm ppm ppm ppm ppm ppm 

TP-2, 1' - 2' <.1 <.1 

TP-2, 18' <.1 <.1 

TP-3, 1' <.1 <.1 

TP-3, 14' <.1 <.1 

TP-4, 0' - .5' .3 <.1 

TP-4, 2.5' 2.8 <.1 <.01 .01 .25 <.01 <1 <.1 

TP-4, 6 i 5 ' .2 <.1 

TP-4, 11' - 13* .3 <.1 

TP-4, 14' <.1 <.1 <.01 <.01 .02 <.01 <1 <.1 

TP-5, 1' - 2" .4 <.1 

TP-5, 12' - 13' <.1 <.1 

TP-6, 0' - .5' 580 <.1 <.1 .01 .03 <.01 <1 <.1 

TP-6, 3' .6 <.1 

TP-6, 6' .1 <.1 

TP-6, 10.5' .4 <.1 

TP-6, 15' .1 <.1 <.01 <.01 .01 <.01 <1 <.01 

TP-7, 1.5' <.1 <.1 

TP-7, 17' <.1 <.1 

TP-8, 2' <.1 <.1 

TP-8, 7' <.1 <.1 

TP-8, 17' <.1 <.1 

TP-9, 2' <.1 <.1 



TABLE II (cont.) 

KP TOXICITY ANALYSES OF TEST PITS AT VARIOUS DEPTHS 

Test Depth Pb As Hg Cd Cr Ag Ba Se 
P i t I n t e r v a l ppm ppm ppm ppm ppm ppm ppm ppm 

TP-9 , 9 ' <.1 <.1 

TP-9 , 15' <.1 <.1 <.01 <.01 <.01 <.01 <1 <.1 

T P - 1 0 , 1' .4 <.1 

T P - 1 0 , 6 ' <.1 <.1 

T P - 1 0 , 15 ' <.1 <.1 ' 

T P - 1 1 , 2 ' - 3 ' <.1 <-1 <«01 <.01 <.01 <.01 <1 <.1 

T P - 1 1 , 10 ' - 1 2 ' <.1 <.1 

T P - 1 1 , 1 6 ' - 17 ' <.1 <.1 <.01 <.01 <.01 <.01 <1 <.1 

T P - 1 3 , 3 ' - 5 ' <.1 <.1 

T P - 1 3 , 7 ' - 1 1 ' .1 <.1 

T P - 1 3 , 15' - 16 ' .4 <.1 

T P - 1 4 , 2 ' - 5 ' <.1 <.1 

T P - 1 4 , 5 ' - 7 ' .5 <.1 

T P - 1 4 , 9 ' - 10 ' <.1 <.1 

T P - 1 6 , 1' - 5 ' .2 <.1 

T P - 1 7 , v _ 2 ' <.1 <.1 <.01 <.01 <.01 <.01 <1 <.1 

T P - 1 9 , 0 ' - 1 . 5 ' .2 <.1 

T P - 1 9 , 8 ' - 9 ' <.1 <.1 

T P - 1 8 , 0 ' - 2 ' <.1 <.1 

T P - 1 8 , 1* - 1 . 5 ' <.1 <.1 

T P - 1 8 , 8 ' - 10 ' <.1 <«1 

T P - 2 1 , 0 ' - 1 ' <.1 <.1 <«01 <.01 <.01 <.01 <1 <.1 



TABLE II (cont.) 

BP TOXICITY ANALYSES OF TEST PITS AT VARIOUS DEPTHS 

Test Depth Pb As Hg Cd Cr Ag Ba Se 
P i t I n t e r v a l ppm ppm ppm ppm ppm ppm ppm ppm 

TP-21, 7' - 9' <.1 <.1 

TP-24, 0' - 1' <.1 <,1 

TP-24, 7' - 8' <.1 <.1 

TP-22, 10' - 12' <.1 <.1 

TP-22A, 2' - 4' <.1 <.1 

TP-24A, 0' - 1' <.1 <.1 

TP-24A, 1 ' - 2 ' <.1 <.1 

TP-25, 1' - 3' <.1 <.1 <.01 <.01 <.01 <.01 <1 <.1 

TP-25, 4.5' - 6' <.1 <.1 <.01 <.01 <.01 <.01 <1 <.1 

TP-25, 13' - 14* <.1 <.1 <.01 <.01 <.01 <.01 <1 <.1 

TP-26, 3' - 5' .3 <.1 

TP-26, 16' - 17' <.1 <.1 

TP-28, 0' - .5* .1 <.1 

TP-28, 2' - 3' <.1 <.1 

TP-28, 6' - 7' <.1 <.1 

TP-29, 2' - 3' <.1 <.1 

TP-29, 2' - 4' <.1 <.1 

TP-29, 5' - 7' <.1 <.1 

TP-29, 1 3 \ - 14' <.1 <.1 

TP-30, 0' - 1' .4 <.1 

TP-30, 7' - 8' <.1 <.1 

TP-31, 0' - 1' <.1 <.1 



TABLE II (cont.) 

EP TOXICITY ANALYSES OP TEST PITS AT VARIOUS DEPTHS 

Test Depth Pb As Hg Cd Cr Ag Ba Se 
P i t Interval ppm ppm ppm ppm ppm ppm ppm ppm 

TP-31, 6' - 7' <.1 <.1 

TP-32, V - 1.5' <.1 <.1 

TP-32, 2' - 3' <.1 <.1 

TP-33, 2' - 4' <.1 <.1 

TP-33, 9' - 11' <.1 <.1 

G 18 .4 <.1 

G 21A <.1 <.1 

G 23 <.1 <.1 

G 23A <.1 <.1 



TABLE III 

EP TOXICITY SUMMARY OP CHEMICAL ANALYSES 

Test Depth 
P i t I n t e r v a l 

PAH* 
(mg/g) 

HH* 
(mg/g) 

O i l and Grease 
(mg/g) 

1' 

4' 

8' 

1' 

• 2' 

.5' 

TP-24, 0' • 

TP-22, 2' • 

TP-24, 7' • 

G 23 

G 23A 

TP-24A, 0* 

TP-24A,. 1' 

TP-28, 0* • 

TP-28, 2' - 3' 

TP-28, 6' - 7' 

TP-31, 0' 

TP-31, 6' 

TP-32, 1' - 1.5' 

TP-32, 4.5' - 5.5' 

TP-33, 2' - 4' 

TP-33, 9' - 11' 

1' 

7' 

< 1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

.064 

1.43 

0.29 

*PAH - P o l y c y c l i c Aromatic Hydrocarbons 

*HH - Halogenated Hydrocarbons 
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MAJOR DIVISIONS TYPICAL DESCRIPTION 

Coarse 
Grained 
Soils 

More Than 
50% Material 
Larger Than 
No. 200 Sieve 
Size 

Gravel 
And 
Gravelly 
Soils 

More Than 
50% Coarse 
Fraction 
Retained On 
No. 4 Sieve 

Sand 
And 
Sandy 
Soils 

More Than 
50% Coarse 
Fraction 
Passing No. 4 
Sieve 

Clean Gravels 
(little or no fines) 

Well-Graded Gravels, Gravel -Sand 
Mixtures, Little Or No Fines 

Poorly-Graded Gravels, Gravel -
Sand Mixtures. Little Or No Fines 

Gravels With 
Fines (appreciable 
amount ol tines) 

Silty Gravels, Gravel-Sand -
Silt Mixtures 

Clayey Gravels, Gravel - Sand -
Clay Mixtures 

Clean Sand 
(little or no tines) 

Well-Graded Sands, Gravelly 
Sands, Little Or No Fines 

Poorly-Graded Sands. Gravelly 
Sands, Little Or No Fines 

Sands With 
Fines (appreciable 
amount of fines) 

Silty Sands, Sand - Silt Mixtures 

Clayey Sands, Sand - Clay Mixtures 

Inorganic Sil ls & Very Fine Sands, Rock Flour,Silty-
Clayey Fine Sands: Clayey Silts w/ Slight Plasticity 

Fine 
Grained 
Soils 

More Than 
50% Material 
Smaller Than 
No. 200 Sieve 
Size 

Silts 
And 
Clays 

Liquid Limit 
Less Than 50 

Inorganic Clays Of Low To Medium Plasticity, 
Gravelly Clays. Sandy Clays. Silty Clays. Lean 

Organic Sills And Organic 
Silty Clays Of Low Plasticity 

Silts 
And 
Clays 

Inorganic Sills. Micaceous Or Oiatomaceous Fine 
Sand Or Silty Soils 

Liquid Limit 
Greater Than 50 

Inorganic Clays Of High 
Plasticity. Fat Clays 

Organic Clays Of Medium To High 
Plasticity. Organic Silts 

Highly Organic Soils Peat, Humus, Swamp Soils 
With High Organic Contents 

Topsoil Humus And Duff Layer 

Fill Highly Variable Constituents 

The Discussion In The Text Of This Report Is Necessary For A Proper Understanding 
Of The Nature Of The Material Presented In The Attached Logs 

Notes : 

Dua l s y m b o l s are used to ind icate borderl ine soi l c l a s s i f i c a t i o n . Upper 

case letter s y m b o l s designate sample c lass i f i ca t i ons based upon l a b 

ora tory t e s t i n g ; lower case letter symbols des igna te c lassi f icat ions not 

ver i f ied by laboratory t e s t i n g . 

I n 
p 

* 
2 

2 " O .D . SPLIT S P O O N S A M P L E R 
2 .4 " I.D. RING S A M P L E R OR 
S H E L B Y T U B E S A M P L E R 
S A M P L E R P U S H E D 

S A M P L E N O T R E C O V E R E D 

W A T E R L E V E L (DATE) 

W A T E R OBSERVATION W E L L 

C T O R V A N E R E A D I N G , ts f 

qu P E N E T R O M E T E R R E A D I N G , t s f 

W M O I S T U R E , percen t of dry weight 

pcf DRY DENSITY , pounds per cubic ft. 

LL LIQUID L IMIT, percen t 

PI P L A S T I C INDEX 

Ear th 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G & G E O L O G Y 

LEGEND 

Proj.No. 256o|Date Mar . ' 85 IPIate 4 



TEST PIT NO. _1 
Loggad By S£_ 

Data 2/18/85 

uses Soil Description 

264i 

W 
(%) 

10 — sp 
sm 

angular slag up to 18" nominal diameter, 
i n s i g n i f i c a n t fines 

@5-6' apparent "welded" zone-perhaps placed hot 
and molten 

l i g h t brown SAND with s i l t 
(no apparent dip to strata) 

becomes tan with l i g h t brown mottling 

15 — Test P i t terminated at 14' below existing grade. No groundwater 
seepage encountered during excavation. 

Earth 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G * C E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 

Proj.No. 2560 I Data Mar.'85 I Plata 5 



TEST PIT NO. 
SB 

Data 

By 
2/18/85 

uses 

Elev. 
263± 

Soil Description 
W 
(%) 

15 — 

dark gray-black s i l t y fine SAND with 25-35% "slag" 
pieces, moist 

cinder lense at 3' 

becomes 70-80% slag with up to 8" nominal diameter 
refractory brick at 5' 

(roots to 9') 

sp 
sm 

l i g h t tan with orange mottling fine SAND with 
s i l t , moist 

<.1 ppm 
lead 

<.lppm 
lead 

Test P i t terminated at 18' below existing grade. No groundwater 
seepage encountered during excavation. 

Note-Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G tt G E O L O G Y 

TEST PIT LOGS 
ANDERSON ENTERPRISES PROPERTY 

TACOMA, WASHINGTON 
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TEST PIT NO. _2. 
SB 

Data. 
By 
2/19/85 

uses 

Elev., 264± 

Soil Description 
W 
(%) 

35' 

20c 

sp 
sm 

brown s i l t y _ SAND with roots 

black-dark gray metallic luster "SAND" grain size 

cinder layer with refactory bricks (roots to 3 1) 

dark brown to black s i l t y SAND with 50-60% slag 
pieces ranging from 2-3" up to 6" nominal diameter 

2-3" angular slag with' l i t t l e to no fines 

l i g h t brown SAND, fine with s i l t 

becomes tan with brown mottling 

<.l ppm 
lead 

< . 1 ppm 
lean 

15 Test P i t terminated at 14.5' below existing grade. 
No groundwater seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennet Laboratories. 

Earth 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 
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TEST PIT NO. _ A 
SB 

Data. 

By 
2/18/65 

uses 

Elev.. 262+ 

Soil Description 
W 
(%) 

15 — 
sm 

l i g h t brown s i l t y gravelly SAND with lumber debris 

black with some iron staining, s i l t y SAND with40-50j% 
slag e x h i b i t i n g some cementation and minor scrap 
metal, zones of increasing % slag to 70% @ 1.5-3' 
and 6-7.5' 

minor is o l a t e d zone of FeO staining @ 18°|W 

(roots to 9.5') 

black "slag" up to 18" nominal diameter with l i t t l e 
or no fines 

black s i l t y SAND with trace small slag fragments 

tan with orange mottling SAND, fine with s i l t , 
moist 

decreased mottling 

. 3 ppm 
lead 

2.8ppm 
lead 

. 2 ppm 
lead 

. 3 ppm 
lead 

<.1 ppm 
lead 

Test P i t terminated at 18' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennet Laboratories 

Earth 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 

TEST PIT LOGS 
ANDERSON ENTERPRISES PROPERTY 

TACOMA, WASHINGTON 

Proj.No. 2560 I Date Mar.'85 I Plata 



TEST PIT NO. 
By _SB_ 

n — 2/18/85 

Depth 
(ft.) 
0 -

uses Soil Description 

Elev._2£3± 

W 
(%) 

6 — 

10 — 

30' 

10« 

sp 
sm 

dark brown SAND with s i l t , 30-40% slag, wood 
f ra gme n t s_,_ gravel_ 

scattered refractory bricks @ 3-4' 
and is o l a t e d to 7' 

predominately 

slag-angular ranging to 8" nominal diameter, some 
dark brown sandy lenses comprising<15% by weight, 
spme_ copper _stained pieces-isolated 
black SAND with s i l t < 5% slag 

l i g h t brown SAND with s i l t 

becomes tan at 9.5' 

.4 ppm 
lead 

<.l ppm 
lead 

15 

Test P i t terminated at 13' below existing grade, 
seepage encountered during excavation. 

No groundwater 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Cofisttttantt Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G A G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 
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TEST PIT NO. 
»Y SB 

Date 2/18/85 

uses 

Elev. 261± 

Soil Description 
W 
(%) 

dark gray s i l t y SAND with<10% slag, moist 

dark brown/black s i l t y SAND with 40-50% slag, 
moist, exhibiting s l i g h t to medium cementation 

slag up to 20" nominal diameter 

Sc_aitere.d_r.eJtactory brick from 6-7' 

90% slag with fines comprised of slag debris 

tan/brown mottled SAND 

decreased mottling at 13' 

580 ppm 
lead 

.6 ppm 
lead 

.1 ppm 
lead 

.4 ppm 
lead 

.1 ppm 
lead 

Test P i t terminated at 15' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G ft G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
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TEST PIT NO. _I 
SB By 

n t . 2/19/85 

uses 

Elev. 264± 

Soil Description 
W 
(%) 

black iron-stained SAND with 60-70% slag ( p a r t i a l l y 
welded), with i s o l a t e d brick fragments 

black s i l t y SAND 
very~n"a"r cl ~l"ayer~ 
(minor steel cuttings) 
black iron-stained slag (85-90%), with black sand, 
isolated brick fragments and cinder lenses 

lejise. jaf _hlack_SAND with 5-60% slag 

black glassy slag up to 18" nominal diameter, some 
oli v e coloration, l i t t l e or no fines 

l i g h t brown SAND with s i l t , becomes l i g h t tan 
with s l i g h t mottling 

<.l ppm 
lead 

<.1 ppm 
lead 

Test P i t terminated at 17.5' below existing grade, 
seepage encountered during excavation. 

No groundwater 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
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TEST PIT NO. 
Logged By _££ 

Data ___2ZlBZfl5_ 

uses 

Elav. 
262± 

Soil Description 
W 
(%) 

15 — 
sp 
sm 

black iron-stained coarse SAND, moist, isolated 
lumber debris with 40-50% slag 

j2Q_0__|j5C.ai£ej:e.d_ .refractory bricks at 8-9' 

black slag with l i t t l e or no fine matrix, slag 
sizes range to 18" nominal diameter 

tan/light brown mottled SAND, fine with s i l t , 
moist 

becomes l i g h t tan i n color and decreased mottling 

< .1 ppm 
lead 

<.1 ppm 
lead 

<.l ppm 
lead 

Test P i t terminated at 18' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Consultants Inc/ 

- G E O T E C H N I C A L E N G I N E E R I N G A G E O L O G Y 
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TEST PIT NO. _JL 
Logged By _SB— 
n t . 2/18/85 

Depth 
(ft.) uses Soil Description 

c ~ 26Q± 

W 
(%) 

5 — 

10 

16 

tan s i l t y gravelly SAND, moist, loose 

Brack""SANDwlEE* some slag, moist, trace organic 
((wood) fragments 

black/brown SAND, fi n e , with 30% slag pieces<4" 
diameter, minor iron stained zones 

25' 

sp 
sm 

70-80% black slag with black sand matrix, 
well "cemented" 

l i g h t tan mottled SAND with s i l t , f i n e , moist 

becomes l i g h t e r tan 

<.l ppm 
lead 

<.l ppm 
lead 

<.1 ppm 
lead 

Test P i t terminated at 15' below existing grade. No groundwater 
seepage encountered during excavation. 

20-

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 
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TEST PIT NO. 10 
Logged By SB_ 
O f 2/18/85 

Depth 
(ft.) uses Soil Description 

Elev.-2611. 

W 
(%) 

5 — 

10 — 

15 

sp 
sm 

dark brown iron stained s i l t y SAND with 35-40% 
s l a g ^ r a y e l ^ 

predominately slag up to 12" diameter with l i t t l e 
or no fines 

dark gray/black SAND with s i l t and 15-20% slag 

slag increases to 70-7.5% with some fine matrix 

l i g h t brown SAND with s i l t , moist 

becomes tan 

.4 ppm 
lead 

<.l ppm 
lead 

<.l ppm 
lead 

Test P i t terminated at 15' below existing grade, 
seepage encountered during excavation. 

No groundwater 

20-

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 
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TEST PIT NO. _ H 
By SB 

n-t. 2/19/85 

uses Soil Description 
dark brown gravelly s i l t y SAND, fine with 
scattered organics 

Elev._263±. 

W 
(%) 

black s i l t y SAND with 70-80% slag up to 18" 
diamej:er.,_ a u d _ bricks 

dark brown/black s i l t y SAND with 40% slag up to 4" 
and scattered refractory brick 

becomes more black i n color, isolated branches 

l i g h t brown SAND with s i l t , moist 

becomes tan with minor l i g h t brown mottling 

<.1 ppm 
lead 

<.l ppm 
lead 

<C.l ppm 
lead 

Test P i t terminated at 17' below existing grade, 
seepage encountered during excavation. 

No groundwater 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Consultants Inc/ 
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TEST PIT NO. 
Le>goed By _ £ £ _ 
Data 2/3,9/85 

uses Soil Description 

263± 

W 
(%) 

brown iron stained SAND with s i l t , 40-50% slag and 
scattered refractory bricks 

Black" "5AND7 "Tine to medium, with metallic l u s t e r , 
10-15% slag <4" nominal diameter 

brown iron stained SAND with 60-70% slag up to 12" 
nominal diameter 

l i g h t brown iron stained gravelly SAND with s i l t , 
scattered refractory bricks, slag, scrap iron 

l i g h t brown SAND with s i l t , becomes tan at 14.5' 

becomes tan sandy GRAVEL 

Test P i t terminated at 17' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Cotiraltaiits Inc/ 
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TEST PIT NO. 
SB LooQtd By 

2 / 1 9 / 8 5 

Elev. 
261± 

Depth 
(ft.) uses Soil Description 

W 
(%) 

0 

5 — 20° 

dark brown iron stained fine SAND matrix i n 80% 
slag ranging from 2" to 6" nominal diameter 

<.l ppm 
lead 

black fine SAND matrix i n 95% slag up to 18" 
nominal diameter 

10 — 
(no apparent bedding) .1 ppm 

lead 

• • • • * • • • • • , » • • • • • • • • • • 
'•• v.v 

sp l i g h t brown SAND, fine 

15 — 
r.jv-. 
hi: K • ••• • 
K : K 

gp tan sandy GRAVEL .4 ppm 
lead 

Test P i t terminated at 16' below existing grade, 
seepage encountered during excavation. 

No groundwater 

20 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Consultants Inc/ 
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TEST PIT NO. JA 
SB 

Date 

Depth 
(ft.) 

By 
2/19/85 

uses 

Elev. 2641 

Soil Description 
W 
(%) 

10 

gp 

dark brown/black gravelly SAND with 15-20% slag, 
moist 

gray s i l t y SAND with 30-40% slag, red building 
b r i c k s , concrete footing pad 
( f l a t l y i n g contact) 

dark brown s i l t y gravelly SAND, fine 
(may be o r i g i n a l topsoil?) 

tan/orange mottled sandy GRAVEL, fine to medium 

becomes grayish at 9' 

<.1 ppm 
lead 

.5 ppm 
lead 

<.l ppm 
lead 

Test P i t terminated at 11' below existing grade. No groundwater 
seepage encountered during excavation. 
NOTE: Lead concentrations per EP Toxicity evaluation by 
Benhett Laboratories 

15 

Logged By 
f W . 2 / 2 0 / 8 5 TEST PIT NO. Elev. 2621 

5 — 

gp 

gray/brown s i l t y SAND, very fine to fine, with 
gravels,minor gray lenses(insignificant inclination) 

dark brown gravelly s i l t y SAND, fine, with roots 

tan w/light orange mottling sandy GRAVEL 

10 

15 

Test P i t terminated at 7.5' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

Earth 
Consultants Inc/ 
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TEST PIT NO. 
Logged By _SB 

Date 2/an/R.s Elev. 262± 

Depth 
(ft.) uses Soil Description 

W 
(%) 

6 — 

10 
gp 

isolated slag encountered at 1.5' 

interbedded l i g h t brown/tan s i l t y SAND (predominate 
with black sand, fine 

s i g n i f i c a n t (4") thick lenses black sand at 2.5' 
and 5' 

tan with l i g h t orange mottling sandy GRAVEL 

.2 ppm 
lead 

16 

Test P i t terminated at 10" below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

SB Logged By 
r w . 2/20/85 TEST PIT NO. _1Z Elev. 252± 

dark brown s i l t y SAND, fine with trace gravel, 
abundant organic^fragments, moist 

sp 
sm 

tan with orange mottling fine SAND with s i l t , moist 

<.l ppm 
lead 

10 — 

16 

Test P i t terminated at 6' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

Earth 
Consultants Inc/ 
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TEST PIT NO. 
Logpd By _§B 
r> t« 2 /21/85 

uses Soil Description 

Elev._262±. 

W 
(%) 

sp 

l i g h t brown SAND, fine with gravel 

dark_gra^/black_ SAND lense from 1-1.5' 

brown/gray SAND matrix with 80-90% slag/ 
refractory brick 

dark brown s i l t y sandy GRAVEL, fine 

tan/light orange mottled gravelly SAND, coarse 

becomes grayish @8' 

<.1 ppm 
lead 

<.l ppm 
lead 

Test P i t terminated at 10' below existing grade. No groundwater 
seepage encountered during excavation. 
NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

Logged By SB 

Date. 2/21/85 TEST PIT NO. Elev. 267 + 

10 

gp 

dark brown s i l t y SAND with 60-70% slag, refractory 
b r i Q k _ i l i _ l e o s ^ _ a t 1-1.5' and 2.5-3.5' 

dark brown/gray s i l t y SAND with slag and brick as 
4escjrib_e>d _ab.o_Y£ _ 

tan/orange mottled sandy GRAVEL, fine to medium, 
3ecreased mottling below 5.5' 

.2 ppm 
lead 

<. 1 ppm 
lead 

Test P i t terminated at 10' below ex i s t i n g grade. No groundwater 
seepage encountered during excavation. 
NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

15 

Earth \\\ F/Jl ij 
Consultants Incrw \ y Nr 

G E O T E C H N I C A L E N G I N E E R I N G A G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON Earth \\\ F/Jl ij 

Consultants Incrw \ y Nr 
G E O T E C H N I C A L E N G I N E E R I N G A G E O L O G Y P r o j . N o . 2560 j D a t e M a r . ' 8 5 Jplate 20 



TEST PIT NO._20_ 
Logged By _£B__ 

D f 2 / 2 1 / B 5 Elev. 2651 

Depth 
(ft.) uses Soil Description 

W 

5 — 
m: * 

gp 

dark brown/black iron stained SAND with 80-90% 
slag, refractory brick 

dark brown s i l t y sandy GRAVEL, moist 
(possible native contact at 3') 

tan/orange mottled sandy GRAVEL, fine 

becomes grayish 

10 — 

15 

Test P i t terminated at 9' below existing grade, 
seepage encountered during excavation. 

No groundwater 

SB Loooed By 
IW. 2/21/85 TEST PIT NO. Elev. 266+ 

K : K 

gp 

dark brown s i l t y gravelly SAND, moist 

80-90% slab-black/olive with iron stains (some 
vesicular and ropet pieces), refractory bricks and 
bj-flcjc_irfln_ stained fines 

dark brown/black s i l t y sandy GRAVEL, moist 

tan/orange mottled sandy GRAVEL, fine 

becomes l i g h t gray/tan at 7' 

<.l ppm 
lead 

<.1 ppm 
lead 

Test P i t terminated at 8.5' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

Earth 
Consultants Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G tt G E O L O G Y 

TEST PIT LOGS 
ANDERSON ENTERPRISES PROPERTY 

TACOMA, WASHINGTON 
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TEST PIT NO. 
SB Logged By. 

n t . 2/21/85 
Elev. 268± 

uses Soil Description 
W 
(%) 

dark gray/black SAND with iron stains, slag 
"pockets" comprising 20-30% 

black " t a r " zone w/gravels,tar paper,wood fragments 

interbedded dark gray and brown SAND, fine 

gp 

dark brown/black s i l t y . sandy GRAVEL, moist 

Drange mottled sandy GRAVEL, wet, becomes grayish 
at 10.5' 

<.l ppm 
lead 

Test P i t terminated at 12.5' below existing grade. No groundwater 
seepage encountered during excavation. 

Logged By SB 
I W , 2 / 2 1 / 8 5 TEST PIT NO. .22A 

265± 

Jark brown/gray iron stained SAND, fi n e , with 20% 
lag 

30-90% slag with refractory brick and brown sandy 
fines 

gp 

Jark brown s i l t y gravelly SAND, fine, moist 
(appears _native_-_topso i 1 ?) 

an/orange mottled sandy GRAVEL, fine, s l i g h t 
rattling below 7.5' 

<.1 ppm 
lead 

<.l ppm 
lead 

Test P i t terminated at 10' below ex i s t i n g grade. No groundwater 
seepage encountered during excavation. 
NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

Earth 
Consultants Inc' 

G E O T E C H N I C A L E N G I N E E R I N G A G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 

Proj.No. 2560 I Date Mar.'85 I Plate 22 



TEST PIT NO. 23 
Logged By. 

Data 

Depth 
(ft.) uses 

0 -
Soil Description 

Elev. 

W 
(%) 

5 — 

10 

15 

GRAB SAMPLE IN SHED 

SB 
Logged By. 
D r t , _ V 2 V 8 5 _ TEST PIT NO. 24 Elev. 

264± 

5 — 

* 
: * : : > • • 
: * : : 
i • • 
: • : : 
> - « 
: * : : 

sm 

gp 

black s i l t y gravelly SAND to sandy GRAVEL with 
s i l t , high petro. base (?) content, moist to wet 

l i g h t orange mottled sandy GRAVEL, fine, moist, 
becomes tan to grayish at 4.5' 

<.1 ppm 
lead 

<.1 ppm 
lead 

10 — 

Test P i t terminated at 8' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett 
Laboratories 

15 

Earth 
Consultants Inc/ 

O C O T C C H N I C A L E N O I N C C R I N O » O E O L O O Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 

Proj.No. 2560 I Date Mar.'85 I Plate 23 



TEST PIT NO. 24A 
Logged fty S B 

r w . 2 /21 /85 
Elev. 264± 

Depth 
(ft.) uses Soil Description 

W 
(%) 

5 — 

v.: • •• 
K : w. 

v • V 

• •• 
w.: w. 
. .m. . 
p.: w. 

sm 

gp 

black s i l t y gravelly SAND, moist 
becomes dark brown at 1' 

tan/orange mottled sandy GRAVEL, moist, becomes 
grayish at 4' 

< .1 ppm 
lead 

<.1 ppm 
lead 

10 — 

16 

Test P i t terminated at 8' below existing grade, 
seepage encountered during excavation. 

No groundwater 

NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

Earth 
Consultants Inc/ 

O E O T C C H N I C A L E N G I N E E R I N G ft G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 

Proj.No. 2560 I Date M a r . . 8 5 I Plate 24 



TEST PIT NO. 
By SB 
2/20/85 Elev. 264± 

Depth 
(ft.) 

0 
uses Soil Description 

W 
(%) 

<.l ppm 
brown s i l t y SAND, fine with 30-40% slag lead 

25-30' 
(contains white granular material, precipitation?) 

Tlense of -gray Tine slag, coarse sand size on <.l ppm 
east p i t wall) lead 

brown SAND with coarse slag fragments and 
increasing slag from 2-6" nominal diameter 

black s i l i c e o u s slag and refractory bricks with 
_ _ _ _£10_%_tii?e_s. 
sp dark brown gravelly SAND with s i l t 

ii 
sm . 

: :e:: 
• • • 

: :e:: 
gp tan with s l i g h t orange mottling sandy GRAVEL <.l ppm 

: :e:: lead 

Test P i t terminated at 15' below existing grade. No groundwater 
seepage encountered during excavation. 

10 

16 

20-

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Cotumftants Inc. 
G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 

Proj.No. 2560 j Pete Mar.'85 jpiete 25 



TEST PIT NO. 26 
B y _ £ B _ 

ft— 2 / 2 0 / 8 5 

uses Soil Description 

C»~ 264i 

W 
(%) 

5 — 

16 

sm 

sp 
._sm_ 

9P 

85-90% black slag (siliceous) with black/brown 
_SSII4Y _fin.ej;_ _ _ 
l i g h t brown iron stained s i l t y SAND with 20-40% 
slag, refractory bricks 

black/olive s i l i c e o u s slag, no fines 

_brown_si1 ty_SAND, f i n e , moist 

l i g h t brown SAND, fi n e , with s i l t , moist 

tan with l i g h t orange mottling sandy gRAVEL 

. 3 ppm 
lead 

ppm 
lead 

Test P i t terminated at 17' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Consultants Inc/ 

• O C O T C C H N I C A L C N O I N C K R I N O * O C O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 

Proj.No. 2560 I Oct* Mar.'85 I Plant* 26 



TEST PIT NO. 
Logged By. 

Data Elev. 

Depth 
(ft.) 

o -
uses Soil Description 

W 
(%) 

10 

15 

Location 27 was deleted because of u t i l i t i e s 
east of building. 

SB Logged By. 

Date 2 ^ 8 5 TEST PIT NO. 28 Elev. 264 + 

5 — 

: * : 

: * : 

: * : 
i • 1 

sm 

sm 

gp 

.£La.£li JLa.YelJ-Y_ s i l t y SAND with " o i l " sheen & odor 

dark brown s i l t y gravelly SAND, moist 

tan/orange mottled sandy GRAVEL, moist 

becomes grayish @5.5' 

.1 ppm 
lead 

^.1 ppm 
lead 

^ . 1 ppm 
lead 

10 — 

15 

Test P i t terminated at 7' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

Earth 
Consultants Inc. 

G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 

TEST PIT LOGS 
ANDERSON ENTERPRISES PROPERTY 

TACOMA, WASHINGTON 
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TEST PIT NO. 29 
SB 

Data 

By 
2/20 /85 

uses 

Elev. 
264± 

Soil Description 
W 
(%) 

dark brown iron stained SAND and coarse slag, 
with 70-80% slag, black with iron staining, 
vesicular, some siliceous material 

scattered refractory bricks 

brown/olive s i l t y SAND, f i n e , moist 

black SAND, fine., moist (metallic luster to some 
_g_rains)_ 

l i g h t brown SAND with s i l t , moist 

becomes tan with brown mottling 

<.l ppm 
lead 

ppm 
lead 

<. 1 ppm 
lead 

<.l ppm 
lead 

Test P i t terminated at 18' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett Laboratories 

Earth 
Cocumltantt Inc/ 

• G E O T E C H N I C A L E N G I N E E R I N G * G E O L O G Y 

TEST PIT LOGS 
ANDERSON ENTERPRISES PROPERTY 

TACOMA, WASHINGTON 

Proj.No. 2560 I Data Mar.'85 I Plat. 28 



TEST PIT NO. 30 
Loggtd By S B 

f W . 2/21/85 
Elev. 265+ 

Depth 
(ft.) uses Soil Description 

W 
(%) 

5 — 

sm 

gp 
gm 

_bJacjc_SAND_ with s i l t , moist (FILL) 
dark brown s i l t y gravelly SAND, fi n e , moist 

_tan/orang_e_mottied sandy GRAVEL with s i l t , moist 

becomes tan with s l i g h t mottling at 4' 

.4 ppm 
lead 

<.l ppm 
lead 

10 — 

Test P i t terminated at 8' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett 
Laboratories 

15 

Logged By SB 
r w . 2/21/85 TEST PIT NO. Elev. 265± 

5 — 
gp 

dark brown s i l t y SAND with trace gravel (FILL) 

(pocket of slag from 1-3' at east end of pit) 
brown s i l t y gravelly SAND, fine to medium 

tan/slight orange mottling sandy fine GRAVEL 

becomes grayish at 6' 

<C. 1 ppm 
lead 

<C, 1 ppm 

lead 

10 — 

15 

Test P i t terminated at 8' below existing grade. No groundwater 
seepage encountered during excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by 
Bennett Laboratories 

Earth 
Consultant! Inc/ 

G E O T E C H N I C A L E N G I N E E R I N G A G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 

Proj.No. 2560 iDete Mar.'85 IPIete 29 



TEST PIT NO. 32 
Logged By. 

Data. 

SB 

Depth 
(ft.) 

2/21/85 

uses 

Elev. 264± 

Soil Description 
W 
(%) 

gp 

J)rown gravelly SAND with s i l t 
black/dark gray SAND with metallic luster 

dark brown_silty gravelly SAND 

tan SAND grading to tan/gray sandy GRAVEL, fine 

<.l ppm 
lead 

<.l ppm 
lead 

10 — 

15 

Test P i t terminated at 6.5' below existing grade. No groundwater 
seepage encountered during'excavation. 

NOTE: Lead concentrations per EP Toxicity evaluation by Bennett 
Laboratories 

SB Logged By 
P r - 2/21/85 TEST PIT NO. 33 Elev. 263± 

_3Q° 

sp 

brown s i l t y SAND with gravel 

building bricks, s t e e l cable, 
very loose, caved s i g n i f i c a n t l y 

sheet metal 

dark j3jojim/black_ fine SAND, metallic luster 

tan/orange mottled gravelly SAND 

<.1 ppm 
lead 

<.l ppm 
lead 

Test P i t terminated at 13' below existing grade. No groundwater 
seepage encountered during excavation. 

Earth 
Consultants Inc' 

G E O T E C H N I C A L E N G I N E E R I N G ft G E O L O G Y 

TEST PIT LOGS 

ANDERSON ENTERPRISES PROPERTY 
TACOMA, WASHINGTON 
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B L A C K Ok V E A T C H 

MEMORANDUM 

To: F i l e 

From: T. L . R u t h e r f o r d 

S u b j e c t : S o u t h T u c o u i u Swamp S u i u p l i n g 

B&V P r o j e c t 1 1 8 8 9 . 6 0 0 
J u n e 2 6 , 1 9 8 5 

M o n i t o r i n g w e l l s a t t h e S o u t h T a c u i n . i SU.III I | I : , ! ( « • , w l i l r l i w e r e I n:. l . i l l e d In 

1 9 8 J d u r i n g a p r e l i m i n a r y s i t e i n v e s t l g . i t Inn c o n d u c t e d l>y l l&V f o r K l ' A , 

w e r e r e d e v e l o p e d a n d s a m p l e d clu r I n>.; I In- p e r i n d o l . 111111_- I ') t h r o u g h J u n e J I . 

Tin.- . u : t i v 11 i e s c o n d u c t e d e a c h d a y ; i r o d e s c r i b e d b e l o w . 

J u n e 19 

Mark Snyder and Tom R u t h e r f o r d of B&V, Fred Cardner of WDOE, und Russ 
I'ryor and Tim Flynn of liar I-Crowser met about I I : JO a.m. near the South 
Tacoma Swump s i t e . Much of the time WHM spent t r y i n g to locate a l l o f the 
w e l l s . Well CHS-13, the A i n c h dlumeter und deep monitoring w e l l , WIIH 

found to huve been broken Into anil f i l l e d with rocks. Tin; lock and lump 
on CHS-06, which I B liroiied 1 a t e 1 y south of CMS-1J, had IIIMO been brok en o f f 
but the w e l l wan s t i l l I n t a c t . WOIIH Cll.S-()<> and CHS-12 were developed by 
pumping for u pp rox lma t e 1 y 1 hour each. Well 8 CBS-05, CHS-O'J, CBS-09, and 
CBS-10 were developed by removing approx lma t e ly AO b a i l e r volume.* from each 
w e l l u s i n g the dedicated b a l l e r a . Well CUS-07 was b a l l e d u n t i l dry - approx
imately 5 b a i l e r volumes. I t was not determined If there was s u f f i c i e n t 
l e n g t h of rope on t h i s b a i l e r to reach the bottom of the w e l l . None of the 
l o c k s could be opened by the keyB p r o v i d e d , t h e r e f o r e , locks were cut o f f 
and r e p l a c e d . 

June 20 

Tom Rutherford of B&V and P h i l Spadero, KUHH I'ryor und Tim Flynn of l l a r t -
Crowser met near the s i t e about 10:00 u.m. and began t u k i n g water samples. 
Three c a s i n g volumes of water were removed by b a l l i n g before sampling each 
w e l l . Samples were c o l l e c t e d for e x t r a c t a b l e organics (1 g a l . J a r ) , v o l a t i l e 
o r g a n i c s (2 - AO m i l . v i l e f l ) , and metals analyses. The metal samples were 
screened and preserved u s i n g HN0 3. Water l e v e l was read for each w e l l p r i o r 
to b a l l i n g . The temperature, pH, and s p e c i f i c c o n d u c t i v i t y of the water 
sample was measured and recorded for each w e l l . Logs were maintained of time 
and u l l other- f i e l d measurements by liar t-Crowuor. Doug I'ierce from TPCHD 
came by to help f i n d w e l l s thut had not be located. lie showed us the l o c a 
t i o n of w e l l CBS-01 but we were unable to f i n d e i t h e r CBS-0H or CBS-11. I t 
i s p o s s i b l e that these two w e l l s have been covered by p i l e s of f i l l . W e l ls 
CBS-01, CBS-02, and CBS-OA were developed by removing approximately AO b u l l e r 
volumes f u l l of water. Samples taken ( l n order of completion) were CBS-10, 
CBS-OA, CBS-02, CBS-01. CBS-12. CHS-03. CBS-06, and CBS-OS. A d u p l i c a t e 
sample was c o l l e c t e d at CBS-05. 

June 1 

llart-Crowser crew of P h i l Spadero and Tim Flynn f i n i s h e d sampling w e l l s . 
Sampled CBS-09 ( I n c l u d i n g d u p l i c a t e ) . CHS-07, and R a i l r o a d u e l l were no 



B L A C K & V E A T C r , 

MEMORANDUM 

Washington Department of Ecology - 2 - B&V Project 11889.600 
South Tacoma Swamp Sampling .Juno l b , 1985 

sampled. CBS-07 was purged dry, no recharge. RaI 1 road w e l l water l e v e l 
was low, volume of w e l l h i g h , thus sampling could not he accompI 1 shed w i t h 
equipment on hand. Sampling of R a i l r o a d well w i l l he delayed u n t i l sampl
ing of m o n i t o r i n g w e l l s at Tacoma L a n d f i l l IM accompI 1 shed. 

TLR:kc 

cc:/Fred Gardner, WDOE 



B L A C K A V E A T C H 

MEMORANDUM 

Washington Department of Ecology 
South Tacoma Swamp 
Work Assignment No. 1 

B&V Project 11889.600 
June 28, 1985 

To: Distribution 

From: T. L. Rutherford 

Subject: Initial Background Investigation - South Tacoma Swamp 

This memo summarizes the work efforts expanded to date on the i n i t i a l back
ground investigation of the South Tacoma Swamp. These efforts, which are 
discussed below, include: 

o Meetings with WDOE and TPCHD. 

o Review of B&V project f i l e s . 

o Sampling of existing monitoring wells. 

B&V met with WDOE to diBcuss objectives of the South Tacoma Swamp investiga
tion and to obtain possible sources of information on the site. 

B&V met with TCPHD to discuss the site. Doug Pierce of TPCHD provided a 
report, "South Tacoma Industrial Waste Survey", by himself and Steve Rogers 
of TPCHD dated 1982. The report discusses the history of the development 
in the South Tacoma area and presents the findings of a door-to-door survey 
of waste management practices of firms in the area which have petroleum 
products or chemicals which, i f improperly disposed of, could adversely 
effect Tacoma's water supply. 

B&V conducted a preliminary site investigation of the South Tacoma Swamp 
under EPA Contract 68-03-1614 in 1982. The objectives of this investigation 
were to define the potentiometric surface for the area, to perform a magneto
meter survey in areas designated by EPA Region 10, and to obtain for analyses 
samples of surface water, groundwater, surface soli, and subsurface soli at 
selected locations. Evaluation and interpretation of data collected during 
the field investigation was to be accomplished by others as directed by EPA. 

Figure 1 shows the locations of monitoring wells installed during the investi
gation and the location of sumpllng points und magnetometer survey areas. 
The project files for this investigation and the B&V Investigation ot Tacoma 
Well No. 12A were reviewed to determine the Bite background information 
collected. 

B&V project files for the Remedial Investigation of Tacoma Landfill also con
tain data and reports of interest to tlie South Tacoma Swamp investigation. 
Included in these materials are the Brown & Caldwell Clover/Chambers Creek 
Geohydrologlc Study and the EPA Field Investigation and Feasibility Study 
report for South Tacoma Channel, Well 12A. Historical aerial photos obtained 



B L A C K A V K A T C H 

MEMORANDUM 

Washington Department of Ecology -2- B&V P r o j e c t 11889.600 
South Tacoma Swamp June 28, 1985 
Work Assignment No. 1 

from EPA f o r Tacoma L a n d f i l l a l s o showed p o r t i o n s of tlie South Tacoma 
Swamp s i t e . These photos huve been returned to EPA but w i l l be borrowed 
again. 

In 1981, Hart-Crowser prepared a b r i e f w r i t e u p on the South Tacoma Channel 
area f o r the Tacoma Water Department and submitted a proposal f o r a d e t a i l 
ed h y d r o g e o l o g i c study. These p r o j e c t f i l e s and other data p e r t i n e n t to 
the area ( a v a i l a b l e at 11arc-Crowser) w i l l be reviewed as the p r o j e c t pro
ceeds. 

The m o n i t o r i n g w e l l s ut the South Tacoma Swamp s i t e (see Figure 1) were 
sampled d u r i n g the p e r i o d of June 19 through June 2J . 19H'i. Permission to 
sample the w e l l s was o b t a i n e d , hv Fred Car.hu-r, from C i t y of Tacoma und 
property owners. Three of the w e l l s were nol Hamplcd becaune they couldn't 
be found or were destroyed. See T. L . Rutherford memo of June 2b, 1985 l o r 
a more d e t a i l e d d e s c r i p t i o n of the sampling e f f o r t . The samples were s h i p 
ped to EPA c o n t r a c t l a b o r a t o r i e s f o r unalysuH. Laboratory turnaround time 
i s unknown. 

TLR:kc 

Attachment: F i g u r e 1 

D i s t r i b u t i o n : 
Fred Gardner, WDOE 
M. G. Snyder, B&V 
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P. 0. Box 2700 
.203 East 4th Street, Suite 501 
Olympia, WA 98507-2700 

(206) 754-0515 

TO" 
Fred Gardner 

AT 

Ecology/ Lacey, WA 
1 SUBJECT 

STSW-1/ Sample no. summary DATE 

1/6/86 

Enclosed i s a l i s t i n g of sample numbers and corresponding t r a f f i c report 

numbers for crossreferencing samples taken by B&V and H-C in June '85. 

Please give me a c a l l i f you need any other support data. 

Mark G. Snyder 

DATE 

PEO«CBM. 4S 4 74 

SIGNED 

SEND PARTS 1 AND 3 INTACT - PART 3 WILL BE RETURNED WITH REPLY. 
POLY PAK (50 SETS) 4P474 
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ecology and environment, inc. 
108 SOUTH WASHINGTON, SUITE 302. SEATTLE, WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

MEMORANDUM 

DATE: August 23, 1985 

TO: 

SUBJ: 

THRU: 

FROM: 

John Osborn, FIT RPO, USEPA, Region X 

Roger McGinnis, Chemist, E&E, Seatt le ~7- y i } 

Andrew Haf fer ty , Senior Chemist, E&E, Seatt le 

QA of Case 4565 (Inorganics) 
South Tacoma Swamp WA0433 

Dave Buecker, FIT RPM, E&E, Seattle -

REF:, TDD-R10-8507-01 

CC: Gerald Muth, EPA, Manchester 
Pat Storm, EPA, Seat t le 
P a t r i c i a Krantz, DPO, EPA, Region III 

The Qual i ty Assurance review of th i r teen samples, Case 456-5, 
co l lec ted at South Tacoma Swamp has been completed. Thirteen water 
samples were analyzed at low level for inorganics by JTC Environmental 
Consul tants, Inc. ,o f Rockv i l l e , Maryland. The samples were numbered: 

Data Qua ! i f i ca t i ons 

The fol lowing comments re fer to the laboratory performance in 
nesting the Qual i ty Control Spec i f i ca t ions out l ined in IF3 WA34J091. 

1) Timeliness - Mo de f i c i enc ies . 

2) I n i t i a l Ca l ib ra t ion Ve r f i ca t i on - 1 out of 24 elements out of 
control . 

Element % R QA L im i t 

Sodium 112% 90-110% 

MJA305 
MJA311 
MJA312 
MJA313 

MJA314 
MJA315 
MJA317 
MJA318 

MJA324 
MJA325 
MJA326 
MJA327 
MJA328 

Tha laboratory l i s t e d 110 ZR for sodiu:i. 
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To rm I A 
U . j . EPA C o n c r a c c l a b o r a c o c y P rog ram 
Saaple Managemenc O f f i c e 
P .O . Box 318 - A l e x a n d r i a . VA 22313 
7 0 3 / 5 5 7 - 2 ^ 9 0 F T S : 8 - 5 5 7 - 2 4 9 0 

INORCANIC ANALYSIS DATA SH££T 
LAB J?AME

 J T C E n v i r o n m e n t a l C n s l t s . 
- CASE NO. 

SOU NO. 78 4 
LA3 SAMPLE ID. NO. I j - J p y J 

1 i '• ' i 
|EPA Sample No. I 

•QC REPORT NO. JQ^ 

C o n c e n c r a c i o n : 

M a t r i x : Wate r 

E l e a e n c s I d e n c l f l c d and M e a s u r e d 

L o u / M e d l u n _ 

S l u d g e S o l i 
Ocher 

1. Alu=l num 
or mg/lcg d r j 

13. 
2. Ar c laonv 14. 
3. A r s e n i c 15. 
A. Barium 16. 
5. B e r y l i i u a 17. 
6. C a d a l ' j a 18. 
7. C a l c i u n 19. 
e. Chros lua 9 U 20. 
9. Cobalc 21. 
10. Coooer 22. 
11. Iron 23. 
12. 

24. 

Haqnea lua . . 

Manganese" / / 1st. 

N i c k e l , w _ , 

P o c a s s l u s , f j J ^ Q L l ? 2 0 

S e l e s i u c , 5 . 9 U 

S i l v e r 9 - 6 U 3 

Sodlun < Z / f £ Q CT 

Thalliua J.b U T 
Tin 

Vanadium 

Cyanide 
Zinc T 

A u t o A n Percenc Solids (I) 

Foocnoces. For reporting resulc. Co EPA, cc.nd.rd re.ulc qualifier, are u«,d 
« defined on Cover Page. Addition.! flags or footnote, explaining 
reculcc are encouraged. Deflnlcloo of such flags «uac be explicit 
«nd concalned on Cover Page, however. 

. Cocaentc: 

L* b Mannger 



I 
I 

»«/-S. EPA Concracc Laboratory Program 
••Pie Manageaeoc O f f i c e 
.0. Box 818 - A lexandr ia . VA 22313 

JOJ/337-2490 PTS: 8-557-2490 

form I 

| £ P A 2>aople No". | 

INORCANIC ANALVSrc rur, ... ' ^dJ-££> 
U3 *AME JTC Environmental Cns l t s . ^ " 
|)u NO. 784 : * C A S E N 0 - J^SL 

I 
I 
I 

QC REPORT NO. J>03 

cencracion: 

r l x : V « C e r y 

• E l e 3 e n " I d e n r J l i £ l _ ? J ^ M e a j u r e d 
Lou / " 

— J Hedlua 

Sludge 
S o i l 

Ocher 

A l U = j Q u -3 

AnclcofiY 

^Zlgji c U . 111 

ft Of 

o s A g d r r v c l g h c ( c i r c l e ^ 

• P a r l u a 

« < r r l 

<0 

Ion 
ad 

14 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

Hercurr O . £ U Q J * 

Nickel lt?C( 

jPoCASSlua o7 f / O 

Selen iua 3 . Q L i 

S l l v e r 

Sodiuq 2.7• f 9(0 3 

r h a l l l u o ^ L / T 

Vanadium 2? ? 

Zinc 

L' e s 

Ajil^An P c r c c ~ U d s ^ LL£JL 

i 
u « 

t o r reporcing reculca co EPA , J 

« defined on Cover Page IJdlcf " " " ^ — are uced 

r»ule« -re encouraged DeHn r ° " / ^ ° r explaining 

contained on C o i Pag,he-JevVr " ' I j 8 ' ̂  b« " " l l e " 



ecology and environment, inc. 
108 SOUTH WASHINGTON, SUITE 302, SEATTLE, WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

MEMORANDUM 

DATE: August 30, 1985 

TO: John Osborn, FIT RPO, USEPA, Region X 

FROM: . Robert Stuart, Chemist, E&E, Seattle *ff^ 
/Andrew Hafferty, Senior Chemist, E&E, Seattle^ 

SUBJ: QA of Case 4565 (Organics) 
South Tacoma Swamp WA0433 

THRU: Dave Buecker, FIT RPM, E&E, S e a t t l e ^ ^ 

REF: TDD-R10-8507-01 

CC: Gerald Muth, EPA, Manchester 
Edward Tay lor , DPO, EPA, Region I 
Jack Sceva, EPA, Region X 

The Qual i ty Assurance review of twelve samples, Case 4565, c o l 
lec ted at South Tacoma Swamp has been completed. Twelve water samples 
were analyzed at low leve l by ERCO of Cambridge, Massachusetts for 
VOAs, BNAs, and pes t i c i des . The samples were numbered: 

JA512 
JA513 
JA514 
JA515 

JA519 
JA520 
JA521 
JA522 

JA523 
JA524 
JA525 
JA526 

Data Qualifications 

The following comments refer to the laboratory performance in 
meeting the Quality Control Specifications outlined in IFB WA84A-266. 

1) Timeliness 

Four VOA samples exceeded the contract holding time between sample 
receipt and analysis. Sample Traffic Reports were missing. 

recycled pnper 



Case 4565 
Page Two 

Sample Holding Time QC L imi t 

JA512 11 days 7 days 
JA515 11 7 
JA520 11 7 
JA523 11 7 

Ten BNA samples exceed the contract holding time. 

Sample Holding Time QC L im i t 

JA512 15 days 5 days 
JA514 •15 5 
JA515 15 5 
0A519 15 5 
JA520 15 5 
JA521 15 5 
JA522 15 5 
JA523 15 5 
JA524 15 5 
JA525 15 5 
JA526 15 5 

2) Instrument Tuning - Acceptable 

3) I n i t i a l Ca l ib ra t ion 

Date Compound W QC L imi t 

6/30/85 Bromoform 0.23 >0.250 

4) Continuing Ca l i b ra t i on 

Date Compound % D QC L imi t 

7/1/85 Vinyl ch lo r ide 33 <25% 
7/12/85 D l -n-oc ty lph tha la te 34 <25% 

5) Detection L imi ts - Acceptable 

6) Pes t i c i de Standards 

a) L inear i t y - Acceptable 

b) 4,4 ' -DDT/Endrin Breakdown - Acceptable 

c) Dibutylchlorendate Retention L im i t Sh i f t - Acceptable 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 SIXTH AVENUE 
SEATTLE, WA98101 

TARGET SHEET 

The following document was not imaged. 
This is due to the Original being: 

X Oversized 

CD Rom 

Computer Disk 

Video Tape 

Other: 

*A copy of the document may be requested from the Superfund Records Center. 

D̂ocument Information* 

Document ID #: 

File #: 

Site Name: 

1427615 

TSWSF 1.6.2 v.l 

Commencement Bay (TSWSF) 

Test Pit Location Plan 
Anderson Enterprises Property 

Tacoma WA 
March 1985 



Case 4565. 
Page Three 

d) Standards Summary - Acceptable, with the exception of: 

Date Column Compound % D QC L imi t 

7/3/85 2250/2401 D ie l d r i n 27.3 <20% 

7) Blanks - Acceptable 

8) Surrogate Recovery 

VOAs - Acceptable 
BNAs - Seven out of 96 were outside QC l i m i t s . 

Sample Compound 

JA513 Nitrobenzene 
JA525 (MS) 2-Fluoro-b1phenyl 
JA525 (MS) Terphenyl-dl4 
JA525 (MSD) 2-Fluoro-biphenyl 
JA525 (MSD) Terphenyl-dl4 
ERCO-I Hitrobenzene-d5 
ERCO-I Terphenyl-dl4 

% Recovery 

123 
133 
570 
133 
569 
128 
170 

9) Matr ix Spike and Matr ix Spike Duplicates 

a) V o l a t i l e Fract ion 

QC L imi t 

41-120% 
41-119 
33-128 
44-119 
33-128 
41-120 
33-128 

The fo l lowing compounds exceeded RPD QC l i m i t s : 

Compound Frac t ion RPD QC L imi t 

Chlorobenzene VOA 14 <13 
Toluene VOA 15 <13 

b) BNA Fract ion 

The fo l lowing compounds exceeded QC l i m i t s for % Recovery: 

Compound Frac t ion % Recovery QC L imi t 

2,4-D1n1trotoluene (MSD) BNA 20 24- 96% 
N-ni t ro-di -n-propylamine (MSD) BNA ' 39 41-116% 
4-Nitrophenol (MSD) A d d 0 10- 80% 
Lindane (MSD) Pest . 50 56-123% 
Endrin (MSD) Pest . 132 56-121% 
Endrin (MS) Pest . 128 56-121% 

10) Samples - Acceptable 



Case 4565 
Page Four 

11) Laboratory Contact 

The laboratory was contacted on August 13, 1985. See attached 
telephone contact l og . 

Data Use 

The usefulness of the data i s based on the c r i t e r i a outl ined in 
the "Laboratory Data Va l ida t ion Functional Guidel ines for Evaluating 
Organic Analyses (R-582-5-5-01) ." The data is ACCEPTABLE for use 
except where flagged with data q u a l i f i e r s which modify the usefulness 
of the indiv idual values. 

Data Qual i f i e rs 

U - The material was analyzed for , but was not detected. The asso
c ia ted numerical value i s the estimated sample quant i tat ion l i m i t . 

J •- The associated numerical value i s an estimated quantity because 
qua l i t y control c r i t e r i a were not met. 

R - Qual i ty Control ind icates that data are unusable (compound may or 
may not be present) . Resampling and reanaiysis i s necessary for 
v e r i f i c a t i o n . 

Q - No ana ly t i ca l r e s u l t . 

N - Presumptive evidence of presence of material ( tentat ive i d e n t i f i c a 
t i o n ) . 



In Reference to Case No(s) 

Contract Laboratory Program 
REGIONAL/LABORATORY COMMUNICATION SYSTEM 

Telephone Record Log 

Date of Call: 

Laboratory Name: 

Lab Contact: 

Region: 

Regional Contact: 

Cal1 Initiated By: 

\o 

Laboratory Region 

In reference to data 
cr rx 5VS-

for the following sample numbed s): 

J * -
?\ r\ s i s r*\ 

3 ^ 5 XO 

Summary of Questions/Issues Discussed 

V. . _ . . . ..I Co«« V »*v 

r*i W . w H V . w U . — 

Sum-ary of Reso lu t ion: 

t ^ ^ f J - t \ v * U y Lyia 71 / ! / ft^ _ 

J i s ' r \ i? 

Signature ' ,4/ <-•'' 0 a t e 

( l )L. ib Cooy, (2)Region Copy, (3)S"C. Copy 



O r g a n i c i Analyi 'u D i l i Sheet 
(Page 1) 

1 3715/7. j 

U b Sample ID No 

tjmpk* Matrix — 

t>ju ftakaaM Aoltr>ori»<5 

EKCP/A D l v ^ l Q T , of ESS ECO 

pfiCH 

CMtrt NO 

> 

OC Rtpon No 

Contract No . 

HD 

Date Sample Racaivtjd 

Volatile Compounds 

Concentration. ( £ } M«J.um (Circle One) 

Date Ejctr»n»d/Pr»p»r»d *. 

Dite Ajalyred — . • • 

Cone/Dil Factor . 1 — ^ "—7~. 

ftreant Moisture — 

f»re«nt Moisture (Decimad 

•«•« — • TV c c u$ t«,.t 

cite I — . mar •» <«»••» 

11 lr.dicstts eor-rounc *•«« 6»:tct*c! 
i - . i l cer . : iMec. bu: th« concert Tit Ion 
i T b t i o v ' r e p r r t i r . i e>t*etJOT. i i r . i : . 

4 / M 



V'* 
f .O UB A i a * « n 0 i u Vrrp.ru* 22313 7 0 3 / » & 7 - 3 4 9 0 

O r g a n i c ! Analyai i Data Sheet 

(Paoe 2) 

fcampU Number 

Jfl 5 IZ 

Samivolatila Compounds 

'Concentration: (Low) Medium (Circle One) 

Date Extracted'Prapared l"^ 

Date Analyzed -

Conc/Dil Factor. 

CAS 
i Numb*' 0 *g f\t* ug ''KB 

tOrcW On*) 

62-75-9 S-S'itoiod'Tieii via-nme ,20 W CT. 

106 9 5 2 
62-53-3 Aniline lOu 

n £ 111-44-4 biH^-Cnioroe'nvtyE.he' 

l i s * 95-67-8 2-Cnio'Ooneno' ZO.. 
54 1-73-1 1 3DiChloroben»ene 

106-46 7 1 4-Dichlo'Obtnrf ne 7U>AA 

100 51-6 Beirv' Aiconoi 3 o M 

'rsfc 95-50-1 1 2-Dienlo'ofc*nrene 

95-46 7 2-Meihylpneno1 

1 via 3963E 32-9 bii:2-cMD,oiM>p'Ot>v,rE'f,f' 

106 -4-4-5 4-Meinylpnenpi 

frit 621-6-4-7 K-Nitio*o-D'-n-fVooylinMne 

67-72 1 Keochlo'0«lh»ne 

9E 95 3 NiHo6«n»ene 

78 59 1 Hoonorone 

1 jr» A 8B 75 5 2Niuoe)n*noi OOiA 

I 3>«i». 105-67-9 2. 4-DimeihylpNenol 

65-85-0 BeruoiC Acid 

1 f**> 111.91-1 bi»l-2-Chloto*1hoiv)M*1h»r>« >o ̂  
120-83-2 2 4-r>Chlofopn«no1 

* P 120-82-1 1,2. 4-TiichieKobenr»ne 
r mtt 91-20-3 Kipninalene 

106-47-8 4-Chto'0*nilirvt 

syt-
%\« 

87-6*3 H* t i c h lo* e>6 j l • 6 ne J. syt-
%\« 59-60-7 4-CMoro-3-M«thy»pn«not 

• 1B7-* 2-Mejhylmpnthj lerve 30/- 1 
77-47-4 H« u chlof ocvclooe m§ 6* ne J - O M I _ 
86-06 2 2 4. G-TtichlcKoonenoi ^ O J-K. 1 
95 95-4 2 4 S-Tncnloroonenol f 2 ^ L 
91-5E 7 2-ChioronapiMh*l*ne I 
&E 74-4 2-Nnrcnniline ;>o~ 1 

*tt i 131-11-3 Dim*ihy1 •TMhaUie 1 

< 206 9*-8 A^enjpnihytene . 

99-09 2 3 Nivennihnt > 0 

CAS Tut) 'ICM ug 'Kc 

18 1 S3 32-S Acenjpunene 

>1-2B 5 2. 4.0tnrt't>pnenol 

IOO-02-7 4-Nnroonenoi 

132-64 9 Dib*ruofi»r»n 

121-14-2 2. 4-DmnroiDluene 

606-20-2 2 6-DmrtfOioluent 

•>oa 84-66-2 Dtetnylphthjlite 

7005 72-3 4.Chloropn»nyi-pnenyletnf 

86-73-7 Fluorene 

100-01-6 4-HitrMnilme 

W>A 534 52-1 4. 6•DlnMro•2•Me1^y^p^e->ol 

66-30-6 N Nnro*odipnenyl»?Tiine (1) 

101-55-3 4-Bromopn»nvl-pnenyle:*>f 

11B-74-1 Henchlorpbe'uene 

87-86-5 P»nt»chlof ooNtno1 

»•£ S5-01-8 PTvenjnthrene 

n& 120-12-7 Antnr»cene 

tn& 64-74.2 Di-n-Birrylp^t^* 1*" 

206-44.0 FluOrtntn«ne 

92-87-5 8>ru«Jm* 

129-OO-0 IV'r** 

H(A 85-6B-7 8 utytt* nrflpnt h» l» i e 

91-94-1 3. 3 -D»chlo'oo*ruidine > ^ 

f i * 56-55-3 Mruo(alAnthr»eene 

117-81-7 6i»/2-Ethyln«ry1pnirMliif 

216-01-9 ChryMne 

117-A4-0 Di-n-Ocry) Pntn*l»ie 
y 

X 3 205 99-2 Be njrttoP luor» mn* ne 

207-06 9 B*?UCrft>F IkKX-tntn^ne 

SO-32-8 

193-39-5 

B-e ritrt i )Pyr« n« 

InaenoM. 2. i-ea^t^t 
J/5 u 

t i f i E.3-7D 3 

, 191-24-2 

Dib«"vai hUVntnr»rene 

B*rLKrfe h »»*«ryi«ne 

(1J-C*nntx M) W icxtrx! from <c»i«nyU»wine 

1? 4 / B 4 



Organic* Anslyiii D»t» Sheet 
(Paoe 3) 

fHrt ic ide/PCBt 

Conc.ntr.tion Mjd.om ^ (Ore* One) 

Date Erve-cted'Prepared • 
7 -3-ST" . 

Date Arulvred — i — " 
Cone /Dil Factor . C k l . - 1 ; 

t-ampU Number 

V • Volume o< enr»c. inj»ci*i (ul) 
i 

v < . Volume erf (ml) 

VV, * Weignt erf Mmplt •*ir»n»<J 10 

V. . Volume erf tenMl (ul) 

560 or W. 
5c0 

13 



Organici Analysis Data Sheet 
(Papel) 

Laboratory Name 

Lib Sample ID No 

(•mole Matrix: 

ERCP/A Division of ESSECO 

HIPS' 
Case No 

1 1 

OC Repon No 

Contnet No 

J±UL 

Deu toleaee Airtrx>ru»d By , "J^VA Date Sample Recei»*d (n/riH/ ftf 

Volatile Compounds 

Concantration: (^^) Medium (Circle One) 

Date Extracted/Prepared 

Date Ana lyre d 

4" '3 

Conc/Dil Factor 

Percent Moisture — 

Percent Moisture (Decanted) 

- p H _ = L 

C A S 
Hi/mber 

v. 
u g ' l a * u g / K g 

- |C«rcU O M I 

74-87-3 Cnlo 'Ometnenf 10 w 
74-83-9 B'cno"ne!n»ne I0~ 

|« v 75-01-4 Vinyl CnlonOt 

•bu 75-0C-3 Cnloroethme 

76-OS-2 Meiny lene ChlonOf in » f 
67-64 1 A c t i o n * 

lu 76 15-0 C j r b o n DituHiOf 1 0 „ o --

lu 75 35-4 1, 1-Dicnlo'oeinene \0 u 

t>u 7 5 34-3 1, 1-Dichle>fo«!n»nf IO u 
156-60 5 T r » n t - 1 . 2-DiCnio'oeinmf 

67-66-3 Cntorofo 'm 

IfcU 107-06 2 1. 2-DieMofoetn»ne / 0 . 4 

78 93 3 2-But»none 

71-55 6 1.1. 1-TncMofoethinf 10 M .3T 

*> v 56 23-5 Carbon T t u a c n l o n d e \ 0 hA * • 106-05-4 Vinyl A c « i * i e I O M . - • 
75 27-4 B r o m o d i C M O f C n e t M n * 

leoj - — 

C A S (j 
N u m b * ' 

jgjj^f ug 'Kg 
(Circle One -

79 34 5 1 1 2 2 - T n ' » : n | o ' o « i n » n f 10 u rr v 
78-87-5 1 2 -D iCnlO '00 'OP«nf 

J i t ' 10061-02-6 1r»n»-1. 3-Dicnlo'oo'Op« ,>* IDu 
79-01-6 Tnenlo'CXinene 10 iA 

€ii! 124-4E 1 Dib'omocMo'oTietnanf i n * 

ISO 79-00-5 1. V 2-Tiicnlote>etn»ne in L* 

s3* 71-43 2 Benrene 

IOOfi-01-5 cu 1. 3 Di:*'o'oc>'o:x">e ,n » J_I 

110-75-B 2 - C n l o ' 0 « i n y l v i n y i n n e -

75 25 2 B'o*Tvo ,o'm IT ) IA 7 " 

591-76-6 2-He»»none i n ~ 
106 10 1 4 M e 1hyi -2-Penl inonf 

127-16-4 Teirachio'oetnene 1 0 M — 
«Uu 106-66 3 Toluene 

7 u 108 90 7 Cnlotobenrene IO M 

100-41-4 Etnytbenrene 10 L, 

100-42-5 Stvene 

Toi»! Xylenes 

• V mi ~ | nwln » F » A W 

Ox*'*"* 
ry%v»a M " l " W i 

*n * e*c* ha« m**i M •ap'«n 

T*M ***** " ****** » • • • — ~ a ^ 
fc^ai^i-ik-nH^hCC'MJ S.««'t 

i t rCCMS 

K Indicate? conpound was detected 
and identif ied, bu: the concentration 
is below reporting detection l i r . l t . 

4/64 
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Organic! Analysts Data She-et 
(Page 2) 

«Va mi volatile Compound! 

"Concentration: Medium (Crrck One) 

Date Extracted'Prepared _ 

Date Anelyied 

Conc/Dil Factor. ^ _ 

N u m b * ' x -

ig /I or ug / K g 
On*) 

iLlI 62-75-9 S - NiUOtoa'rpif iny1»n-iir>f •ZO iA 

106 95 2 Pneno' 

62-53 3 Aniline 

1 n t 111-44.4 bi»;-2-Cnlo'oeinyirEine' , , Ml* 
95 57-8 2-Cnloroonenoi 5 0 M 

541-73 1 1 S-Dichlorobenrene 

ll> A 106-4E 7 1 4.Dichlo'Ofc>enrene 

100-51-6 Be-.rv1 Alcohol 

X£t> 95-50-1 1 2-Dichlo'oc>en»ene X£t> 

95-46 7 2-Methyipnenol 

|vta 39636 32-9 b:»:2-cnlo'd»opfe»pvlrEine' a-o ̂  
106-4-4-5 4-Meinytpneno' 

621-64-7 K-HiifOlD-D'-n-Ptoovlimirve 

I n( 67-72-1 weiachloroetnane ±°JA 

9E 95 3 Nnre>6*n»ene VO M __ 

78 59 1 JOAA 

66 75-5 2-Mtopnenoi 

105-67-9 2 4-DimethytpSenot 

65-85-0 B-enxoie Acid 

1 •n* 111- t l - l . bit'-2-Chloro«thoir1Meihjr>e 

120-83-2 2 4.Dtehl©*opn*r»oi 

1 * D 120-B2-1 1. 2. 4-Triehle*o6eni»r»e 

1 91-20 3 Kaphintier* 

• jta-K 106-47-8 4CM©'0«nilirve 

87-68-3 Mt i*chleKobui»d*r>« 

59-IO-7 | a-Chlor o-3-MeiMpSenoi ? O I A _ 

• 1-67-6 | 2-Methy1njphlh*ler>e 

1 ^ 
77-47-4 | HtiJChlc* ocyclc>p*mad>«ne 

1 V* 86-06 2 2 4. 6-Tr«chlc*ocnenDi X>AA 

95 95-4 2 4 5-TriChlO'OOn«nol i-O JL. 

1 J 91-56 7 2-Chk>f onapnth*lene ™* RE 74.4 

fc. 131-U-3 Dimetnyl Pntnalate 7 0 . . 

6 7oe-96-e Acenapnihylene 

99-09 2 3 Kiuo-l iilirvf 
• 

CAS 
Mumbvr er ug 'Kg 

Cl* On*' 

lft|E3 329 |Ac*naphinene 

3\k 51-2B-5 2. 4-Dmrtropneno' 

100-02-7 4-Ntiroc>n*nol 

132-64 9 Dibenro'uran 

121-14-2 2. 4-Dinnrotoluene 

606-20 2 2 6-Dmrtroioiuene 

>oi64.66-2 Dielhylphthjlaie 

M B f 7QQ5 72-3 |4.Cnlorc»pn»ny|.phenyle',ne' 

Fluorene 

W6* 

66-30-6 

Mt& 

ID 

100-01-6 14.Nitroaniline 

534-52-1 r476-Dinitro-2-Meihy1phenol 

I K-Nnrenodipnenylimine (11 

101-55-3 |4.Bromopnenyl-pnenyie:ne 

118 74-1 H«xicMorob«njene 

fcH* 67-86 5 Ptntichlorocneno' 

»tgg5-Q1-8 r*n*n*nthr»ne 

t l i 64-74-2 

9)1 206-44.0 

92-87-5 

B5-66-7 

•tg91-94-1 
56 55-3 

13S-

2*£ 
121 
T5S> 

20 12-7 I Anthracene 

Di-n-BurylpMnaiite 
FiuO'intNene 

I Be ni id in* 

129-00-0 Pyrene 
iButytbenrylpnihalaie 

13. 3 •OicMofoOentidme 

B« ru ot a UV. ni hr • ct ne 

117-81-7 Ibia^-Ethytroryt^riihiU'e 

218-01-9 jChryMne 

*5* 117-64.0 iD.-n-Octyl fruhtlaie 

205 99-2 [BennrfbP luew»rrth«ne 
2D7Q6 9 |Mnjo(fc)glu<y>rTrn«ne 

bO 32-8 |B«rurota)*V»r** 

193-39-5 llnoenotl. 2. S-ttJPv*"' 

^3-70-3 iDibenza nUkntnrarene 
191-24-2 |Benjtnp h. <rryi«ne 

r?(7^ 

^ 2 4WL 

?o_ 
J?g^1 

2 £ 44. 

J?<?4V> 

Pr-C*nncx b*> rn»d rrtim riftanine 

27 
4/64 
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Oroan ic i A n s l y m Data SKaet 

(Page 3) 

Pert ic ide/PCB* 

Concentniion 

Date Enacted'Prepared 

Date Arujlvwd 

Medium (Circle One) 

V • Volume of enr»n m/»ci*J (u'l 

V t .Volume of«w»tera«recn»<Hml) 

W g * Weight of tample t*ir»n*J (B) 

V, • Volume erf total ertr»ei(ut) 

t*mt4«. Numb>«! 

J/?5/3 

Conc/Dil Fecior. 

CA.S (Circta One) 

3 19-84-6 I A I P M - B H C OA^uJ 
•es' 3 >9-85. 7 iBeii-B^C D.I /J 

rc-if 3 19 86 6 1 Deua-BH: D.I JU. 

£ go, o J Gi^ma-BHC (Lindane) O.l U 

iocs ' 6.44-6 1 Hep-.a:nipr OA P 

^ • 
102* 57-3 1 wtpiiinio'tpoi'Oe | O.l AJ 
jce 9e 8 \ Endasui'an 1 1 O.l P 
EO 57-1 lD.e'3-'t-. 0.1 

72-55-9 l 4 4 - D D £ O.l M-... 
72-20-8 jEnd'in 
33213-65 9 Erx»oij«a- 1 n.\ M . 
72-54-8 U 4 | o.l ^ 

I O.l A'• 
T V 742V93-* 1 Ene->r. Aloeny3f 

lO"41-07-8 j EnosiuHa-SuMiif 
| o.l ^ 

111 t,n 2 9 3 4 4 -PD^ 
72-43 S 1 Meihoiyrnic-

53494-70 5 I Endnn tteione | OA AU 

b'/ 74 fe jCr"Q'0t' |t 
BOO^-35-2 Jtoopnene 

1 0.3- /J 

ilL. 12674.11-2 1 Afoeio'1016 I £).«• M 
\ 0.2- /̂ -< 

t 11104-28.2 1 A»oclo'-122i 
f 11141-16-S Afoclo'-1232 

MO 

f 53469 21-9 1 Arocio'-
> 12672-29-6 1 Aroclo»-12*B 
r 11097-69-1 I A«oclo'-1254 

1 0.2. /U 

• •ĝ f̂ " IC * 
r 11096-82 -5 \ A'ocio-1260 

ex W. 
5"<0t> 

4 '&4 
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Laboratory N»m« 

Lib Sample ID No 

fcample Matrix — 

Organics Analysts Data Sheet 

ERCO/A Divis ion of ESSECP N o 

Data RaleaM Authori*»d By 

OC Repon ND . 1^-0-

Contraci No -

Date Sampie R»cei*»d 

Medium (Circle One) 

Volatile Compounds 

Concentration (^j™) 

Date Extracted/Prepared 7~ 

Date Ana lyred 

i Conc/Dil Factor _ 

Percent Moisture — 

Percent Moinure (Decanted) —— 

CAS 
{Ore* Or*1 

CAS ( u c 7j)>f uc ' K B 

74-87.3 

74-e3-9 
75-01-
76-OC-3 

K u 

75-09 2 
67-64 t 

75-16-0 
75 35-4 

t t u 

> u 

•(Tl! 

76 34 3 

16I-6C 5 
67-66-3 

CiiQ-omf men? 
BrQTlQ'nf inane 

Vinyl CnlO'iOe 

CMoroe lhane 

M f i h y l f n e C M o M O t 

Acetone 

1. 1 -D icn lorcx inenf 

t, 1-Diehloroethine 
1 imr1. 2-DicMo'oeinenf 

Cnlo?eHofm 

107-06-2 
78 93 3 
71-55 6 

56 23-5 

toe 05-4 
75-27-4 

t. 2-DichiO'oetnane 

2-Btrtinone 
t t. I.Tnchloroetnane 

Carpo* T»ir»:Mor»oe 

Vinyl A c c i l t f 

8 r 0 od i C h I o ' o m e j S » n f 

La*. 
IP A*. 

\0»-

Ma. 
MLu. 

10 LA 

-14 44. 

75 34 5 l 1 2 2-tei'i:*<'o,cx:nf->f \o* .,. 
76-87-5 1 2-DiChlO'OP'00*nf 10 JU 

10O61-02-6 tiani-1. 3 Dichio'oo'or>»nf 10 u 

76-01-6 Inthicoemenf \OAA 

£ i u 124-46 1 Dib'O rnochloro r r>f in tn t 

I S O 79 00 6 1 1 2-t'icnlO'C* '-.»^t 

71-43-2 Beniene ID LA 

1OO£i-01-5 C» 1. S-OiinlD'Ov-'O^f^t tQM 
UO-76-8 2 •Cnio'oeinvivmyie,.if • in LA 

76 25 2 Bio^o'c*"*" ID i> 

591-7E 6 2-Meitnone IOJA 

106 10 1 4 . M e : n r t 2 - p f r i t i n o n f I.OAA , 

127-16-4 Teinrnioroe'.hene \oH 

tun 106-8E 3 toluene }0A-

? u 106 90-7 Cnio'ooenrene 10 M 

100-41.4 Ethylbeniene IO » 

100-42-5 Swene 
toi i ; Xylenes Win 

• V K x m < i I H A tt t » A * • 
H « f i r - l ' t^n c I— 

e e>* »«•** • • <***-* r m y ' ' « 

I**- !• 

I M n ^ M l — ^ 

ta.'xocfi*" »*i H GC -MJ s.«e-» 

TV-

e ^ « . f m ^ i • — : r « . •» 

*0 

, r w ^ i « t t w r - « r - t t - < * - • • n w n - ^ * ^ ^ 
M - . i s . - . . r . » •»< 10J' F o f m ' 

i r. c i c f r.: but tr.t cor . : * r . ;T i : ior . 
ii btio- rtrc-rtirt d*ttcticr lir.il. 

4/84 
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Organics Analyaii Data Sheet 
(Page 2) 

Semivolatile Compound! 

'Concentration (C^) Med.um (Circle One) 

Date Extracted /Prepared. 

Date Analysed l-n.-e'S" 

Conc/Dil Factor. ^ — 

t a m p i * Numbe i 

r 

CA.S 
N u m b * ' 

62-75-9 

62-53 3 

Hi 
95 57-B 

»aA 541-73-1 

' l i f t 96-60-1 

via 39636 32-9 I bit :2.chlorpitop'pp/r£ihe' 

Jit] 

Is**. 

3 £ 

11 
aULf 

5^6 
1" 

06 95-2 

06-46 7 

5-48 7 

(Tug n)x ug /Kg 

1 S.KiUotod'T>einyHmint 

Pnenp! 

1 ^ _ A 4 - 4 l b i t ! - 2 - C M 0 f O t i n y l r E l n e ' 

[ 2-Chlofor f c'erioi 

M 3-Dicnlorpbenienf 

1 4.Dichlo'Ob«nrene 

00-51-6 tBtnrv' Alcohol 
h . 2-D'ChlQfQCxnTf ne 

| 2-Meihytphenpi 

05.44.5 14-Meihytphenpi ? 0 M 

6?1-64-7 iK-Wnfoto-D-n-Ptopylamme | Z> O AA 

67-72-1 |M«t»cnioioeih»ne 

9E 95 3 rKiitobenjene 

78 59-1 rtophorone 

88 75 5 2-Niuoo^enol 
05-67-9 j2 4-Dtmeihyiphenpl 

65-B5-0 Benzoic Acid 

1 1 1 - 9 M 
120-83 -212 .4 -D iChkKopKenoi 

120-82-1 it 2.4-Tr»chloro6enT«rve 

91-20-3 [ Kaphtnjlen* 

1 0 6 - 4 7 - 8 | 4 C M o r o * r M l i n e 

87-B8 3 i H»tjcniofo6ut»d'ene 

69 60-7 U-Chloro-S-Meihylphenol 

91-67-6 12-M»tny1rMphih*lene 

'7-47-4 

Bfi-06 2 
95-95-4 

91 -SB 7 
86 74-4 

131-11-3 

3 i £ 206 96-6 
99 0? 2 

H»uchlc*ocvctop«m»a>ene 

2.4. 6 TrcMofOOhenoi 

2 4. S-triChlO'Ophenol 

2 • C n io'on* pni n»Jene 

2-Knroaniline 

Dimeihyl fntnj l i i f 

C A S 
Numbi r 

Cog /I o* ug 'Kg 

.10 ^ 0 IB i i 
5^ 

83-32-9 

ik£ 
>o 

I Acenaphthene 

Si -28 B 2. 4-Dinnrooheno1 

100-02-7 | 4 . N i V O O n * n o i 

132-64 9 fDibenio'Liren 

121-14-2 12. 4-Dmnroioluene 

•6O6-20-2 |2 6-Dinnrptolufne 

3zl 
•66 2 IDiethyiphtrulilf 

AA 

£6-73-7 | cluor»ne 1 OOPK L l 

100-01-6 )4-Nitioaniline 1 *Wl4 11 

wo* 534-52-1 ~~|4. 6-Dmrtro-2-Me!hylphenol| IDAA 1 J 

kit 66-30-6 IK-NitfOtodiphenyltrnine HI j 

1 & 

101 -55-3 U-Brpmophtnyl-phenyleThe 

118-74-1 iKenchlorobemene 

87-86 5 iPtnuchlofopheno' 

%ig85-Q1-8 

Tt5 120-12-7 

84 74-2 

V16PO6 

lK.« t .? . rh lof t * iho iy tMeih>ne| fig- I t JJft 92-87-5 

-915 

H i 85-66-7 

134 
1 ^ 

|r»h*ri»nthttne 

I Anthracene 
|Di-n-BuTYiphth<l»ie 

_4-4-0 IFiuprenthene 

[e>ruidine 

129-00-0 IrVene 
|ButYtt*nrv<phth«leie 

13. 3 -DichlorobenjiOme 

56-55-3 iMnjoJiUVMntacene 

^ b t B - 0 1 - 9 

117-84-0 

ICnrvMne 
|Di-n-Octyl »mth*l»ie 

205 95-2 |Benio/b)Pluo*»mt>«ne 

207-O6-9 lBenic<fc)Fluo'»nrh«ne 

I ̂  50 32-8 

% ^ 193 39 5 

|MnK)<»)*Ver*e 

l ino*noi l . 2. 3 -ed>»V* ' * 

3-70 3 |Dib»nji» hUVnihrarene 

|B*njo(8 h. <»*«nrt»ne 

Acenjpninyiene 

3 N ' l ' M n i l i n e 

t-O* rr. I 

>Q LA 

30^ 

44. 

* 
in.Ki.7 lb.t/2-Ethythtryl)»mhaliie \ 7O^A 

£0. 

4 0 

DO 
3-0 

a/B4 
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Organic! Anslytii Data Sheet 
(Pooe 3) 

Petiicide/PCBi 

Cencennetion //Low) Medium (Circle One) 

Date Exv.cied/Prepared 

Date Amlyred - 7 " ^ ' < ^ " 

Cone/Dil Fector. 

CAS —nii re* oi 
KB 

Or>«t 

M>\e 319 84-6 Alpna-BMC I OA M>\e 

319 86 7 Bet.-BMC A . I / / 

r s i f bl9-86-6 D*Ua-B»C O J / / 

66-89 9 I Gi-nm»-B*C (Lindane) Cl U 

P6-4-46 Hepiarnior 6.1 ^ 

l » n 0 2 4 S7-3 I Hepttcnipr Epoi'de 

>59 96-6 Endosulfan I 

bO 57-1 Dieifl'in 

•56 9 4 4 .DDE 

• 20-8 End'm 

)32l3-6S 9 

^«(Pf72-54.8 

Erviot j»a-

• ODD 4 4 
t q f |742^ 93-4 { Enfl'ir. AieenyOt 

^Tr*ho3'.-07.B 

•11M50 29 3 

Enflcm'<a- Su"»i* 

4 .4 -DDT 

72-43 5 Metnoivthlo1 

534 9 4 7 0 6 I Endrm Kaiene 
qif h i 74 5 Cnio'd* "t 

ILL 18001-35 2 |Tonpnene 

y i r 12674.11-2 

je^r|ni04-2 8 2 

A.rocloi-1016 

Areclo--l22i 

ll 1141.16-6 I Arocloi'1232 
M46B.21-9 1 AroclO'1242 

iie>^2672-29-6 Arocloi-1248 

l f e lMn097.69 1 I ArpcloT-1254 

M,M11096-82-5 Arpcip--w»J 

O.l AJ 

nA P 

O 

CA JU 
0.1 A-
OA _M_ 
OA M 

0.2. sU 
OA AA. 
0,2-

IVampie Number 

V ( • Volume of eruert mje/cted (ut) 

V g • Volume of wettr •«ir»na<3 (ml) 

W B

 e WeiQM of eample trtraned (B' 

V t « Volume t/toul enreci |ul) 

5cD v w. 
5&> 

I42 



,8. Attu'M)"* VHpm* 22313 7U3'6i7.2490 
f lw«t>nr»*« 

?. o r©« e 

Laboratory Name 

Lab Sample ID No 

Sample Matrix 

Cample Number 

J A b i 5 
Organics A n a l y i i * Data Sh»et 

(Paoe1) 

ESCO/A D i v i s i o n of ENSECO Caw No 

OC Repon No 

Contract No . 

Ho 

Dena Raleaa* AutSorired By 1-
Date Sample Received 

Volatile Compounds 

Concentration ^ L o ^ ) M e d i u r n (Circle One) 

Date Extracted/Prepared — 7 

Date Analyzed 

Cone/Dil Factor: 

Percent Moisture: _ 

( . O PH. l / l lis- 1 

C A S 
N u m b * ' 

Percent Moisture (Decanted) 

/wg /Tor ug / K g C A S 
V _ ^ C i r c U O r * ) N u m b e r 

( ug ' I f / rug'Kp 
VJ- fCir t t * On*) 

•fill 74.e"73 

74-83-9-

f_SH 75-01-

75-00-3 

«<-<0 

I M 

n u 

•ITC 

76-09-2 
67-64-1 

76-16-0 

76-36-4 
76-34 3 

CMorpmelhane 

BrQfr>OT>elh*rve 

Vinyl CnlpriOt 

Chloroethane 

Methylene Chloride 

Acetone 
Carbon Pit jKide 

1. 1 .pichloroclhene 

1 1-Dichloroeih»ne 

156-60-5 

67-66-3 
107-06-2 

78 93 3 
71-56-6 

66 23-5 
106 05-4 

75-27-4 

Trans-1.2-D':nlproeinene 

Chloroform 

1. 2-Di£hloroelh»ne 

2 - B j l » n p n e 

1 1 . 1 .Tnchloroe?thtne 

Carbon Tetrachloride 

Vinyl Areitie 
Bromod't^lorpmeihane 

10 V vT 

JJL-

±QJ± 

OIL. 

EZ3 

5i 

£ i u 
I H 0 

HU 

U u 

79 34-5 
7E-B7-5 
10061-02-6 

79-01-6 

124-46 1 

79 00 5 
71-43 2 

10O£i -01-5 

1.1.2. 2-Tei'»cnioroeihane 

1.2-Dichio'0p'OP»nf 

Trans-1. 3-D'Chioioptopen* 

Tnchlo'oeihene 

Dibrornochlorpmelhane 

1.1. 2-Tnchloroe:nane 

Bemene 

110-75 6 

75 25 2 

59'.-7B-6 
106 10 1 

7 u 

127-1B-4 

106-Be 3 

106-90 7 
100-41-4 

cis 1. 3 D'Chiptpp'opene 

2 -Chlo'oei^y'vinyieihe' 

B'Omplprm 

2-Heianone 

4-Me1hy ' -2 -P*n ianone 

Tevachlproeihene 

Toluene 
Cnlo'Obenjene 

100-42-5 \ Styrene 

Eihylbe nrene 

Total Xylenes 

ILL 

ILM 

J£JLL. 

SSkL. 

tt 
Pro IU*nn<w< Oo»'«*'t 

e - ^ t ^ • « ^ w ' • ~ e , , o f t W ~ , , 0 ' • ^ M ' n , , -

M U M 1DJIM»««<3 f - c * * * ^ I*" 

. ^ . c , ^ um« |TNi too—«t u 

H u m h. f * T K ' V S 

M « w t l » « • 1 M _ . , 

e a , M « « u m - * « * > »^l « • " • « ~ • i W * * * 1 0 

a K > « > * H W W 

— - x • M K M M t f l - J » r » o « > " ^ 

~Ze w« — * ^ 



Organic* Analyais Data Shfret 
(Page 2) 

Semivolatile Compounds 

'Concentration: ( Q ) Med.um (Circle One) 

Date Extracted/Prepared. —"Mr- t^" — 

Date Ajujlyzed T ' (2 . -^5 — 

Conc/Dil Factor: — 

fcampU Number 

{4*Q/TO* ug 'Kg 

rr»»£ Irtm a v * 1 ' ! ' ' " " ' * 

4 'IW 



Oraenici Analytit Dala Sheet 
(Pfloe 3) 

rHrticide/PCBi 

Concentration Medium ( O d e One) 

Date Enrected/Prepared — . 

Date Analyzed —7~3-f f f 

Cone/Dil Factor. -

Cample Number 

^ytireW One) 

Vj « Volume of eflrajCt injected (ul) 

V , • Volume of water •nrened (ml) 

yv^ t Weieht of aample extracted1 (5) 

V, • Volume of total enraci (ul) 

fjf) *>1 

56 
4 '84 



Organ ic * Analysis Data Sheet 
(Paoe l ) 

Leboston/ Nam* 

Ub Samp* ID No . til£±L 

temple Matrii _ 

ESCO/A D i v i s i o n of ENS ECO Cat* No 

Data Releaa* Aunnori*ed By 

OCReponNc , 

Contract No — 

Date Sample Raceived 

HO 

Volatile Compounds 

Concentration. ( ^ * « ) Medium (Circle One) 

Date Extrecned/Prepared 

Date Analyzed • — 

Cone /Dil Factor . 1 0*-= — 

v 

ireent Moisture 

Percent Moisture (Decanted) _Z_ 

wg^oruQ/Ko 
CmtW On** 

CAS 
Hurnb*' 

(ugn*>t ug 'Kg 
T o t * On*; 

79 34 5 1 1 2 2-1eua:*Mo'oein«nf I O I A . 

76-87-5 1 2-D'CnlO-OS> ,OD»* ,f \0u 

lie 10061-02-6 1ta-i$ 1 S-DicMo'eo'ot^nf ID u 

75-01-6 lncnio'oeihene 10 JU _ 

£ i u 124-4E 1 Dib'omocMO'O'nf m» *>e \0M 

ISO 79 00 5 1 1 2-Tf'ChiOTC*^*-1* 10 A. 

Ho 71-43 2 B* nent / O ^ _ 

t0O£'-0t-6 cii 1 S-DicMo'oo'ooe^t 

1*0 110-76-6 2-Cnlo'c*i^v|<"r>rie,.nf • |0 i» 

76 25 2 
591-78-6 2-wei»'>o'»e / P * _ 

106 10 1 4-M«i*v' •2-«*en»nonf Wu 
127-16* letrachio'oeihent 

106-86 3 10 u 

? u 106 9-0 7 Cnio'Obfnrenf 

100-i1-4 Eihflbenff ne 

100-42-6 IOJU 

/ £>V<r 

X u A l «*»»<» «- l •*» 

_ . . . a , M - t - * " " t » » 

t>- M i l » » ^ , * * J ^ e c c , M S ft..,., 

— _ M I a twtf *> * * • •*** 

• ranch •»<•*• »*• 
• K I M • 

,1 m+y *mv~m: it 

> n » « • • « . „ 

——T.ToT *~ 
I , a J -

K Indicate? ccrorur.: was dMtc t tc ! 
ar.i ;cer . : i ; jec. but tr.t concer.:ra:lor. 
i s ' b t i ev i e rc r t i r . ; ic :»e : >cr. l i r . n . 
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Organics Analysis Data Sheet 
(P«5e 2) 

Samivoletile Compounds 

"Concentretion: (̂ *̂ ) Medium (Circle One) 

Date Extracted/Prepared 

Dtte Ajvalyied 1-11-^ 

Conc/Dil Factor & 

fcempU Numbei 

CAS / | ) K ug /Ko 
v — i ^Circle One) 

62-75-9 N-NiliptDd'rnetnylarnine | 3 0 . , T 

•V5r\ 106 95-2 Pneno' I ?o to , J . 
62-63 3 Aniline 1 ?pp 1 

i ntJ 111-44-4 bi»-'-2-ChloroethylrEihe' J 30 u \ 
95-57-8 2-Chlo'OPhenot I rTf) LA 1 

64 1-73 1 1 3-DicMoro6en*ene | 90 u 1 

106-46 7 1 4-Dichlprobenrene 1 ?°M ! 
100 61-6 Be-.ry' Alcohol • j ^ 1 

uft 95-60-1 1. 2 D'Chio'o6en2ene 1 

95-46 7 2-Meihylpheno' | ?P*1 -
39636 32-9 b-i^-chlorpitopfppv'VEine' | 

106-44-5 4-Methylphenpi J 

621-647 K-Nurpto-D'-rv^rocyiam'ne | 

l l e; 67-72-1 Heuehio'oeihene | 

9E 96 3 KnroOenrene I T^OAA 

, * M B 7e 59 1 rtopSprone I 

LT»A SB 75-5 2-Nnropn*noi | >0n 

105-67-9 2. 4-DimeihylpSenpl | IOAA 

65-86 0 BeruoicAcid | IOU 

1 111-91-1 bitl-2-ChloroeihotylMeihtneJ , r?°* 
120-83-2 2 4-DiChlo»Opn«riOl J ZOA-

• f 6 120-82-1 1.2.4.Tf*hlcKob«n»f>e \ 

Kff i 91-20-3 Nipnthttene I 

106-47-8 4-Chloro»niline | >OAA 

.no 87-M 3 H*uchloro6ut»d»ene 1 

UfL 59-60-7 4.Cnloro-3-M«!hy1phenpi I UfL 
91-67-* 2-Methylnaphthaiene 1 

77-47-4 H**achloroeycloo*rTied»*ne I f^iA i . 
86-06 2 2 4. 6-tnchio'OOf>enpi | UOu 1 
95 95-4 2 4 6-tnchlo'opnenoi I 1 
9^-56 7 2-Chk>'0rvtpntf\»»ene I 1-
86 74.4 

' l i t J 131.11-3 Dimethyl enthaleie I 

I 206 9£ 6 Are itpmnyif ne J 

9$ 0? 2 3 • Ktrp* mime 1 

CAS 
Humb*' 

l i 
S i 
re* 

e3 32-9 
51-2B-5 

606-20-2 

Sol 

wo* 

kit 
M l * 

36 

100-02-7 

32-64 9 
21-14.2 

70O5 72-3 

V>fcS6 73-7 
100-01-6 

534-52-1 

S6-30-6 
101-56-3 

118 74-1 

67-86 5 

tiews-oi-8 
r»5 
l/ij, 84 74 2 

n6 206-44.0 
92-87-5 

234 

120-12-7 

129-00-0 

85-68-7 

56-55-3 

S i 
^ p t - 9 4 1 

7JL6 

1*4 

117-81-7 

218-01-9 
117-B4-0 

205 95-2 

50-32-8 

« 1 

'07-06-9 

193 39 6 
i3-70 3 

Acenaphthene 

Ditxjnioiuran 

4-Dmmopheno' 
Nitrophenol 

4-Dmnrotpluene 
6-Dinnrotoli>ent 

Dtethyiphthaliiie 

4-Chlor&ahenyi-phenyif ine* 
Fluorene 
4.Nitroaniline 
4. 6-Dinrtrp-2-Melhy1phenpl 
N-Nnrovadiphenyltmine (1) 
4-Bromophenyi-phenyiernt 
He EI c h lor ooe ni e ne 
Pantaehlprophenoi 
•tiananthrane 
Anthracene 
Di-n-BurylpHthalate 
Fluoranthene 
Bern id in* 
•Vene 
B utytbe nrvlpht na lai e 
3. 3 •D»chic«o£>eniiO'ne 
B*n»o<»uVnihraeene 
bi»V2-Elhyth#iYlr*>hthaliie 

Chryaarve 
Di-rvOcryi •mthalaie 

Benxoib>f luorarrthene 
Bauofkp li>oranrh*ne 
frantraaKS/rane 
Inoenod. 2. 3-P3>*Vene 
Dibana. hUvnthrerene 

191-24 2 leVenjc<p h, î arytene 

ft f-Cannt* b» mo*r*i»4 htm •̂ ••nyU'nme 
72 

f-o* m I 

/Orufl 'KB 
n;le Onei 

r?C? If 

3£LtL. 
2QA* 

r ^ A i 

?-O^A 

SO; 

>0" 

.74 t\ 

LO 

1<Q r-
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Orgonici Anatyt'u Data Sheet 
(Pace 3) 

Coneenuetion 

t*erticide/PCBi 

( X ^ y Medium (Circle One) 

V « Volume erf erven injected (ul) 

V § • Volume of wiier enrentd (ml) 

W, * Weipni of eampit trvened (gl 

V t « Volume erf teruil ertr»ct (ut) 

660 v W. 
/J/3 500 

fc\» rnpie Number 

J7/? 5/7 

J.7 

72 4 '64 



I 
I 
I 
I 
I 
I 
I 
I 
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O r y » n i c i Analysis D a n She-el 
(Pape 1) 

Laboratory Nam* 

Lab Samp** ID No 

fcernpJe Matrii _ 

Data Rakeex Aurthorired By 

EKCO/A P l v l s l o r . of EKSECO Caw No 4^5". el 

H2-W OC Repon Nr . 

Contract No — 

Date S»rnpif Raoeivrd 

67-C-t 1 

75 150 

71-55 6 

Vols tile Compounds 

Concentration. ( X ^ ) Medium (CrcleOne) 

Date Extracted /Prepared "7~ 5 "KS" 

Date Analyzed 7 ' f ? ' 2 s — 

Cone /Dil Factor. I oH_Z . 

Percent Moisture Z— 

^ Q U 0 M ± KUDO* 

-for 7/i/f* i ^ 1 ^ 

Percent Moisture (Decanted] 

(vqAtx wo/KB 
—-TCircW Or*) 

l)o» uj 'Kp 
i t k One 

Cnioroernane 

ceione 
C a t s * Di»oM iOf 

t. t .DicMo'pfthftf 

1 V VTricMP'oetnent 

reieif 

in H 

7S 34 -5 1 1 2 2-Tei'a:nio-©«:n*nt \ 0 » J 

XN 76-67-5 1 . 2-OiCnlO'O0'e0«nf IP ft* 1 
JJ< ioo£i-o2-c 1ii-.t 1. 3-Dichio'oo'o?*->f / O M 

%1<> 7S-01-6 Iticnio'rxinene 

£\U t?4 - *E 1 Dib'OmoCMO'OmtIM nf 10 »« 
l i d 75-00-5 1 1 2-T"tn iDT« rn.nf 

HO 71.43 2 B*nre ne / 0 4A 

lOOi^-01-6 e>i 1. 3-Di:nio,et>,op--.e 

•no 110 76-6 2-ChlO'e*invlv>nylf.^f - IDA , 

75 25 2 B-0"nO<0,~> 10 M 

5S1-7B-6 2-Hennone 10 Ir 
toe 10 1 4-Me:hv l-2-f*tn»^o' ,« 10 M 

%Sv 127-16-4 TfirarMD'oeihene f°AA 1 
euo 106 BE 3 1oiL»*ne i f ) .A 1 

9 u 106 90-7 U 1 

3>*u 100-41.4 / O ^ I 

100-42-5 Sive^t 

Ion XWf nt j 

a « u » i louia**"***1 

H i t 

i h K * ' 

pp—.n . IN. e —e *• 
a w — • a — a - * ' - - * * • 

Indicat*! eosas-r.c,v«» o€ttct*c 
i - . ; j dtr.-.:; i t : . bu'. tr.« cer.cir.: r i : 1 cr. 
i i bt]o-.- re?crtir.£ det*c:icr. l i r i t . 
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Organics Analysis Data Sheet 
(Paoe 2) 

t a m p U N u m l n i 

1 / 

"Cor»centration 

Date Extracted'Prepared 

fcemivotatile Compounds 

(Low) Medium (Circle Or*) 

Date Analyzed -

C o n c / D i l Factor 

CAS 
N u m b * ' 

I 

62-75-9 
106-95-2 

62-533 
11V 

96-57-8 

laA 

156 

I 
I 
I 
I 
I 
I 
I 
I 
I 

^ a 

3 i * . 

1.4 

641.73-1 

106-46 7 

100 51-6 

95-60-1 

95-48-7 

v-—fClrxW On*) 
CAS 
Number 

fl»Q/le>ruo'Kfl 
l ixk 0r»»» 

Pneno 1 

Ani l ine 

bit-^-ChlorpeihylvEihe' 

3963E 32-9 

106-44-5 

621-64-7 

67-72-1 

9E 95-3 

78 59 1 

8E-75-5 
105-67-9 

65-85 0 

111-91-1 

120-83-2 

120-82-1 

eUT 91-20-3 

• Nniotod'rriHny1»Tiir<t .Tl 18 

•Chioroo*enoi 

S-Dichlorobeniene 

1. 4-Qichlorpbenrene 

Benrvi Alcohol 
Z-piChiorooenrene 

2-Meihytpnenpi 

b't:2-ehiofoitopropytt€ihf' 

4-Mf lhylphenol 
N-Nnrpio-Di-rvrhopylamine 

Heurhlo'oeihtne 

Nurot* nzene 
Hophprone 

2-Nitrophenol 
2 4-Dimethytphenol 

B-ervioic Acid 

2 4-Dichlc*OQhenol 

1. 2 . a - T r i c h l o r e * e w n « 

Naphthalene 

35B 

106-47-8 

87-88-3 

59-50-7 

91-67-6 

77-47-4 

88-06-2 

95 95-4 

91-56 7 

?I8-

88 74.4 

131-11-3 

206 96 8 
99 09 2 

• Chlo'oariilioe 

He«ichlo*o6utadiene 

4 • C h 10 f 0 • 3 • M< 1 h ylphenol 

2.Melhyinaphthalene 
Baochlpfpcycioocrned.ene 

2 4 6-frrChlorophenpl 

2 4. 5•Tttchlo'ppher.ol 

2-Chk>ronapnir\aiene 

2-Nnroaniline 
Dimethyl r*nth»t»if 

Ace naphihylene 

3 KMrp*niline 

0 0 " 1 

3JOAA 

JtSLiL. 

ZO 
IO LA 

7 0JL> I \ 'ilk 

2Q Al-

bit'2-Chloroetho«y)Meiher>e] ZO A*-

V=>LA_ 

2 0 A* 

.?-{? ^ 

83-32-9 | Acenaphthene 

51-28-5 12, 4-Dmmooheno! 3SLUL 
100-02-7 14-Niuooher.oi 

132-64-9 I Dibenrofuran ?o 
121-14-2 |2. 4.Dinrtroioluene 3° * 
606-20-2 2 6-DinnfQToli>ene 

«to«S4-66-2 |Dieihy)phthaliie 

M | n r j 7005-72-3 U-Chlorpphenyi-phenyleihe'l 

T O M I j y » 3 a 6 - 7 3 - 7 IFiuprene 

534-52-1 |4.6-Dir»tro-2-Meihylphenolj JOJA 

86-30-6 

m f J l O l - 5 5 3 

1 6 
fcK4. 87-86-5 

» i f 85-01-8 

•n5 
t,,* 84-74-2 

9"i6 206-44:0 

S i 
20 ^ 11 t t j S ' - ^ 

Z D A * 1 1 231 

00-01-6 4.Nitroaniline 7-0 M 

(N-Nitrcrtodiphenyla'nme (1) | DO u 

U-Bromophenyi-phenytether &Q 

18 74-t I Kerachlorobenjene 

I Peniachlorppheno1 y o ^ -
|Pr>enanihrene 

20-12-7 I Anthracene 

iDi-fi-BuTYlphtnalate ^ O 

iFluorenthene 

,«T»b2-87-5 

129-00-0 

I Benzidine 
iFVane 

55-66-7 iButYlbehrytphthalaie 

|3. 3 -D>chlofo6eriiiO'ne 0>O l~ 

U 4 117-81-7 

iBarucOVA.'Mhracene 

lhi«/7.Fth^haivtr* > nthame I > 0 _ A ^ _ 

>tAt218-01-9 

^ 1 1 7 - 0 4 0 

|C hryaane 

[D -n-OcT^ fWhalBie 

205-99-2 lBen«<b) F luo'amhane 5 Q .~_ 

13&t?07-O6 9 
50-32-8 

iBemodL^iwcanmane 

-7Z?,A l l - s s a ^ J J L i 
eift. 

|B*nio<a)^Ytan« 

i lnoanod, 2. S - o d ^ e n e 

53-70 3 lOitionjsa hUKnihracene 

191-24-2 |B«riro(p h. \Ttryltne 

ft V-C*nno< bt taparaiad *C/,«»nyUmin« 
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Organic! Analyait Data Sheet 
(Page 3) 

Perticide/PCBs 

Concentration: Medium (Circle One) 

Dete Ertrected/Prepared Cp'&t-ff 

Date Analyzed 

Conc/Dil Faeior. 61* t 

•Vempie Number 

if 

5oo 

V ( • Volume of eruact in^cied (ut) 

V $ • VcWum* of weter •rtr»cn»d (ml) 

W B • Weight of Mmple •maned (g) 

V t « Volume of ioul ertraci (ul) 

of W . 
5#> 

8U 
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Organic! Analysii Data Sheet 
(PaBe1) 

Ubor.toryN.me JWOfK Divis ion of EKSECO 

Ub Semp4« ID No \~1Z\2- . 

Samp* Matrix 

Case No 

OC Repon No 

Contract No 

Dau Release Authorized By Date Sample Received fr/r^,/i?5" 

Volatile Compounds 

Concentration: ( X f " ) Medium (Circle One) 

Date Extracted/Prepared _—1~ 

Date Analyzed 7" 

Conc/Dil Factor. 1 P*"1 — 

Pe r t»nt Moisture — • 

tl' 

Percent Moisture (Decanted) 

' CAS ( «9yieHuc/Ko 
~—rCircU One) 

1 74-873 Cnio'onieihane 

•r 7*83-9 BreTio'nflhinf ID,, 

3V 75-01-4 Vmyl ChlonOf \f)M 

W° 75-00-3 Chloroeihine 10 XJ 

III) 75-OS-2 Meihylene Chloride \D LA 

87.C-4-1 ZS AA 

76-150 Ca'bon Diturfide lO.M 

wo 75 35-4 1 1-Dicnlofoeihene in LA 

75 34 3 1 t-OiChloroeihane tO LA 

156-60-5 Trant-1 2-DieMofoeThr ne f O M 

El 67-66-3 Cnlofcrfcm \HLA 

107-06 2 1 2-Dichlo'oethane tn AA 

78 93 3 2-Buianone )DLA 

| i u 71-66 6 1 t 1 .Trichloroethene \OLA 

4f V 56-23-6 Carbon Tetrachloride in u 
106-05-4 Vinyl Acetate iO.A 

l l t t 75-27-4 Bromodiehlofomeihar>e 

CAS 
Numb*' 

{ug J)omo'Kp 
(Circle One': 

IS* 79 34 5 1 1 2 2-Tetta:nio?oein»nf 

76-87-5 1. 2-DicMo'OP'Openf \0LA 

1CO61-02-6 Trent 1. 3 Dichio'op'oo<^f in LA 

79-01-6 . Trichloroethene M a 
124-46 1 Dib'omocMo'omeina ne in LA 

1N 0 79-00-5 1 1 2-TncMo'oe^»ne in u 
Mu 71-43-2 Benzene io LA 

10061-01-S cn 1. 3-Dicnio'oo'opf^e \OLL 

• no 110-75-8 2-Cniofoeihvivinyletne- in* 
76-25 2 B'Orno<0"T1 10 A* 

591-78-6 2-Mei»none 10 h 
106 10 1 4-Meinyi-2-fAeni»none 10 AA 

127-16-4 Tetrachloroethene 10 AA 

*(»o 106-8E 3 toluene M?fA 
7 u 108 90-7 CMo'ooenjene 10 LA 

100-41.4 Ethylbenzene 10 AA 

100-42-5 Styiene 10 LA 

tot» : Xylenes / Y > . . . . 

una Ow*"<*<i 

frV n ^ i ^ f^v»o » t » A »*• *>*••.• ne rvtuta • * • 

C V M « n * ate* IM« " M * «• 

f a * 
t w o « m » . » i * « w > ' 0 « a , i * w l * » ' t « " » « 

t ^ m . —5 — • 
a * M i i * i » M ^ w « a i 

•t>i» 

' M U X 

• * M t o o n 

a r « » r h ~ < ~ tn. r»»*<. » —< — * " W 

i n u H • M l I 
- —. M > _ r t>« 10JI 

96 

Fo' rn I 

K. I n d i c a t t ! conpounc vat detected 
and i d e n t i f i e d , but tht concent ra t ion 
is below r e p c r t i n g de t t c : lo r . l i r . i t . 

4/B4 
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Organic! Analysii Data Shaat 
(Pace 2) 

t>e>m? volatile Compound! 

"Concentration: (^^) Medium (Circle One) 

Date Extracted /Prepared: rM"S5—; 

Date Analyzed 7-iZ-5=T 

Conc/Dil Factor: 

CAS 
Number 

ug /j/of ug / K g 
v —-tCir tk One) 

C A S 
Number 

/ u g / O o r u g ' K g 
,ircte Onel 

L I E I 6 ? ' 7 ^ I N-N'itotoo'<mcthyUrninc 

»,| 106-95-2 |Pneri 0 i 

f62-53 3 [Aniline 

1 1 1-44.4 I bit:-2-ChloroethylrEther 20 " 
Hn|95-S7-B 2-Chlorophenol 

•tjl. 
I S41-73-1 T 1. 3-DichlorobenTene 

1106-46-7 \ 1, 4-Pichlprpbenzene 

1100-61-6 I Benzyl Alcohol 

1156 I 96-50-1 1 2-Pchlorobenrene 

95-4B-7 | 2-Methylphenol 10 M 

w<A 139638 32-9 |b;s:2-chloroitoprppyl>Ethet 1 2 0 M 

I1Q6-4-4.5 (4-Meihylphenol 

621-64-7 1 N-rVuroto-pi-n-PTOpylamine 20 >A 

67-72-1 Heuchloroethine 10 
.31*1 96-95-3 Nitrobenzene 10* 

t>\ 78-59-1 I Itophorone 

^ ^ 1 8 8 - 7 5 5 [2-Nnrophenol 

A«< ik I 105-67-9 12.4-Pimeihylphenpl 20^ 
165-85-0 I Benzoic Acid 

i i 
5̂ 4. 

83-32-9 j Acenaphihene 

51-2B-5 12. 4-Pinrtrophenol 

100-02-7 |4-Nitropn«nol 

132-64-9 I Dibenzofur«n 

121-14-2 |2. 4-Pinnroioluene 

606-20-2 2.6-Pmrtrotoluene 

<K>*$84-66-2 I Piethyiphthaletc 

S B i 7005-72-3 j4.Chlorophcnyl-phenyleiher| 

y { , 86-73-7 

WO* 534-52-1 |4.6-PiniUO-2-Methylphenolj ZO AA 

86-30-6 

t 6 

101-S5-3 14-Bromophenyl-phenyletherl 10 M 

fcSik 87-B6-5 
».rffi5-01-8 

t<3&l 111-91-1 |bit ,-2-CMoroeihoiy)Meihine| ? Q 

120-83-2 IT^-PicHotopSenol 
i i * 
, f e l 120-82-1 

91-203 

2 0 ^ 
11. 2. 4.Trichlorobenz»ne 

aU 
Naphthalene -Z0>A 

1106-47-8 14-Chlproeniline TO JA 

^ I D J B 7 - 6 B - 3 

V f t | 5 9 - S O - 7 

I Heiechlorpbutediene IO AA 

I 4.Chloro-3-Meihy1phcnpl 2Q M 

191^57-6 I 2-Methylnaphthalene 

77-47-4 (Ke»Jchlorocyck>oertnd»ene 

, , « , | B 8 - 0 6 2 { 2. 4, 6-tr»chlorophenol ?Q JA 

195-95-4 I 2. 4, S-Trichlorochenpl 

91-5E-7 I 2.Chiorpn»phth>lene 

88-74-4 2-Nrtrpanilme ZO 

131-11-3 Dimethyl Pnthjlate 

2 3fl 206-96-8 j Acenaphthylene, 20 u 

99 09 2 3-NitrMniline 2 0 A 

Ik 
X 5 

Fluorene 

00-01-6 |4Nitroeniline IO 

iN-NHrotodiphenylimine (1) { 10 A\ 

118-74-1 I Henchlorobemene ZO 
I Penttchlorophenpl zo 
|Pt>en»nthrene 

120-12-7 I Anthracene ZO AA 

84-74-2 |0i-n-BuTYlphth»l»ie IO 

206-44-0 iFluoranthene 

92-87-5 I Benzidine 

129-00-0 iPyran* 

85-68-7 |Butylb*njYlphth»leie ZO 

IS* 

|3. 3 -Dichlorooenzidine 

56-55-3 I Be rvzo<»)Ahthr»cene 2°M 
17-81-7 ibi«/2-Ethyth«rytr 0hthil»te 

218-01-9 I Chrymane 2# 

*5* 117-84-0 

131 205-99-2 
207-08-9 iB*rucA)Fluc*anTh*ne 

* i 6 

r2i 

jpi-n-Ocryl ftithalite 2^ 
|B*ruo<b)Fluor»rrtn«ne 

ZO 
50-32-8 Benro<»>PYT»ne 

193_39_5_ 

53-70 3 

llnoenod. 2. 3-cdpyrene 
iDitxnzli. hVAnthrecene 

191-24-2 |Benjo/p h, H^erytene 22* 

(1 t-Canrw* ba w x i r i K l rrom ec^ianfUmine 

..07.. 
4 /B4 
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Organics Analysis Data Sheet 
(Page 3) 

Pesticide/PCBs 

Concentration. (̂ Low>> Medium (Circle One) 

Date Extracted/Prepared — i l l l 2S -

Date Analyred ?-3-f£~ 

Conc/Dil Factor; 

^—(Circle One) 

t » rri pie Numbei 

71 p 

V ( • Volume of ertrect injected (ul) 

V g • Volume of weter extracted (ml) 

Vv^ < Weight of sample •mined (g) 

V, « Volume of total extract (ul) 

w. AM 6d6 J.7 



f T t ^ lie" £ " - < - " v « 9 ' " - 7W 

Organ ic * Analy i is Dala Sheet 

( P * o e l ) 

y^rn/A Division of EKSECO Caw No 
Laboratory Nam* _t ! 
Lab Samp* ID No L U l L 

fcample Matrix 

1 JA52Z 1 

Data Release Autnoriwd By 

OC Repon No . 

Contract No .— 

Dale Sampie Received 

Volatile Compounds 

Concentration: ( ± 0 9 ) Medium (Circle One) 

Date Extracted/Prepared 1~ I" #5" 

Date Analyzed i 1 ' 1 " ^ 

Cone /Dil Factor. . 1—.—.—-P* — 

it1 
/ 

P 

ircent Moisture 

Percent Moisture (Decanted) 

CAS ( 'wg OK* ug 'Kg 
—ICircW On*) 

Hi \ 74-17-3 CnloroTiethene 10*4 

J M 74-83-9 Bron">0"neihane 
kit-
iaiu 75-01-4 Vmyi Chloride lOu 
l u 75-00 3 CMoroeiharie * / n K* 

75-05-2 Methylene Chloride 

67-64 1 Acetone 

76-160 Carbon Diijrtide f O M 

75 35-4 IDu . 

76-34-3 1 t-Dichloroeihine ; c 
IP 156-60-5 Trent-1 2-Dichloroeinene 1 0 / . 

67-66-3 Chloroform ,0*4 

107-06-2 1 2-DicMoroethane 

76 93 3 2-Buianone 

•f I u 71-66-6 1 t 1-Trichloroeihane IDia 

56 23 5 Carbon Ttuachlo'idf 10 

108-05-4 10*4 

It. 75-27-4 Bromod'Chloromethi ne J D M 

CAS 0 *p>t ug 'Kg 
"^Cintk One) 

I5i> 79-34-5 1 1 2 2-Teita:nio'oeih»nt 

78-87-5 1.2-Dichio'ODfoo»ne IT)AA 

10061-02-E Tran.-1. 3-Dichlo'oo'epenf I0M 

t i n 79-01-6 Trichloroethene 10 LA ... 

4Tiu 124-46 1 Dibrornochloromeinane in.A 
INO 79-00-5 1 1 2-trichloroerhme i n , . 
H>J 71-43-2 Benzene If) AA 

10O51-01-5 CH 1. 3-Di:hl0'O0'O0»nt fPrV 
Ho 110 75-8 2•Chloroe1hylvlnylethe• „ , /PrU, . 

trio 75-25 2 B'0mo<0 f r T | 

591-78-6 2-He«enone 10 AA 

108 10 1 4.Meihyi-2-rvenianone IDLA 

127-16-4 Tetrachloroethene 10 u 

t C u 108-88 3 Toluene /fltf . -
9 u 106 90 7 10 LA 

100-41-4 Ethylbenzene m IA 

100-42-5 Swene ro,A 
Total Xylene* 

tWo Aaaaninc O n * ' * * . 

A * * " * * * ' fc*Tl 1 

— * J aw* "»4«i a» • w < « 

( • U O I IOU I »—«! • * 
e»-,ana»» Hn« • 

I M I lT»a 

I r W M —'aciX 
!«n knn aft* a""* 

I»T i M U ' t i a " ' 

IT- fn* w a t l l f n * " ' 

r**S U 
Tn« 

•Mfurfcai^ h*. e ^ ^ e * CC 'MS 

> w a , l » < . i i 1 h O C 1 « S 

, „« « W n * in f»» a»W 

t*a aii* «•»•«»»»»» 

i K t ^ m i ^ w U Tfca*a* • 

| n M l < < , « « K y « l i > n r i l 1 t 

r a ^ a M a c t a " 

Orrw avacHc *a*t r 

110 

— ' T r 1 " * ' " " Form 

Indicates conpounii vat detected 
and identified, but the concentration 
is below reporting detection liir.lt. 

4 / 8 4 



I 
I 
1 
I 
I 
I 
1 
[ 

E. w i l | >in«r*^rHM>o.c^ Agency, Cl^$*'np^"»n»9»'»«»'flC>fic« 
f . O k i l l l . AJuinOm. Vmj.ru. 22313 703/157-2410 

tamp-U Number 

JA SIX-
Organics Analysis Data Sheet 

(PaBe 2) 

Semivolatile Compounds 

'Concent ret ion: (U*v) Med.um (Circle One) 

il*'1' 

Date Extracted/Prepared. 1 - V S ^ " 

Date Analyzed ~]-\l-2S 

Conc/Dil Factor: 1>L 

C A S 
Number 

( w g / U * u g / K g 
^ - f C i r t k One) 

C A S 
Number er ug 'Kg 

cle On* l 

62-75-9 

106-95-2 
62-53-3 
111-44-4 

95 57-8 
541-73-1 

100-51-6 

S6 

1 
51* 

1 

I • e 

Pnenol 
Aniline 

biti-2-ChlorpeihyirEthe' 

2-Chlorophenol 

106-46 7 

Benryl Alcohol 

95-50-1 

95-48-7 
39636 32-9 bit:2-chloroiaopropylrEther 

106-44-5 

621-64.7 

67-72-1 

96-95-3 
78 59-1 

88-75-5 

05-67-9 
65-85-0 

111-91-1 

120-83-2 

120-82-1 

91-20-3 

106-47-8 

87-68-3 

59-50-7 

91-67-6 

77-47-4 

8*06-2 
95 95-4 

ca 
r 

91-58-7 

68 74-4 

131-11-3 

Nniotodimeihytamine 5 Q M 16 

TQfr, \ Si 25 

Z D j j , I I ±st 121-14-2 

83-32-9 

51-26-5 

100-02-7 

132-64-9 

3-Dichlorobenzenf I D AA W yJ- 606-20-2 

1.4.Dichloroben?f ne ZD JA te.aS4.66-2 
| \ sot 7005-72-3 

1 2-DicMorooeniene UP AA I V>6 86-73-7 

2-Methylphenpi ZO *A 

ZO, 

4-Methylphenoi 

N • N11 r o t o • D > • r> • rh oo V I • m ine TO M '1 1!̂  
Heuchlproeihene 

Nurobenrene 20, 
rtophorone 

100-01-6 

534-52-1 

86-30-6 
101-55-3 

118 74-1 

Acenaphthene 

2. 4-Dmnrophenoi 

4-Nnroonenoi 
Dibenroluren 
2. 4-Dinnrpioluene 

2 6.Dinnroioluene 
Diethylphihjliie 
4.ChlorophenYl-phenYleine' 

Fluorene 

4-Nnroanilme 

4. 6-Dmitro-2-Methylphenol 

N-Nntoiodipnenylemine |1) 

4-Bromophe nyl-phenylerne 

Hexachlorobemene 

2-Nil rophenol 

Ht*. 87-86-5 

J5-01-8 

120-12-7 

2. 4-Dimethylphenol 7£>XA l| 1*6 S4-74-2 
Beruoic Acid 7 j f i lA l l T\& 206-44-Q 

biK-2-CnlpfoeihoryrMethanel 2 P M 11 £ t 92-87-5 

2. 4-Dichtoroph«nol 2£jA 
. 2.4-TrreMorobe nre ne 42ft B5-68-7 

Naphthalene 

• Chloroaniline 

Me u c h I or ob ui a d < ne 2Q>n 
4-Chloro-3-Methyiphenol 

2-Methyl naphtha lene 

He ochlor ocyclooemadiene 

2 4. 6-Tnchloroohenpl 

2. 4. 5-ttKhlorpphenpl 

2 - C hlpr ona pni hajene 

2-Nrtroaniline "ZO 

Dimeihyi rmthalaie 2X> 

129-00-0 

7 < Lfe 56-55-3 

17-81-7 

^ 218-01-9 

y^o 117-64-0 

205-99-2 

Pentechloroo^enoi 

Ptvenanthrane 

Anthracene 

Di-n-Butylpnthalaie 

Fluoranthene 

Benzidine 

Pyrene 

Butyl be nryiphthalaie 

3. 3 -Dichlofobeniidine 

BemofiuVnthracene 

bit/2-Ethyl he rylrPmhaliie 

Chryaene 

Di-n-Octyl Pnthalate 

Be ruro< b ? I nor a m na n e 

t 5 & 207-08-9 

T ; 6 50-32-8 

2 ^ 193-39 5 

Benjtotap'S/Tene 

I e»6_ £ 3 - 7 0 - 3 

^rMl91-24-2 

Be nz p< k )F I uor a nrhe ne 

lno>no/l. 2. 3 - c d r V * h » 
Dibenai hUVnthrecene 

Benjo(p n, H*erytene 

10 JA 
ZD JA. 
10 JA. 

2 ^ 
1£^A 
JJ2JA 
2°J± 

10 

TO 
JA. 

JA. 

ZO 
ZO. 44. 

2°JA. 
2&JA. 

70 IA 

IRjA. 
zo JA. 
20±A. 

34 M 
2D ^ 
20 J 

2£J± 

1£JA 
JAJA. 
1&JA 

.70 M 
208 96-8 I Acenaphthylene zo 
99 09 2 3 Nn'oanilme ft r-Canno* ba aap*rna<3 frem elcihenvU'tiin* 

111 4/B4 



I 

f 0 * o i H 8 . V1n3.n1* 22313 703'6S7-2«5O 

Organics Analysts Data Sheet 
(Paoe 3) 

Perticide/PCBs 

Concentration; (£o^ Medium (Circle One) 

Date Enrected/Prepared —(p-ZS'-Jf 

Date Analyzed 

Conc/Dil Factor; 

CAS 
Number 

(ug / /of ug/Kg 
[Circle One) 

• e i * : Alphe-BHC o.f AA 
. e ^ : J19-85 7 Beta-BHC A / yy 

319-86-8 Delta-BHC o-l n 

ioc f 

bB-89 9 Gamma-BHC (LirvJane) 0<l u 
ioc f 76-44-8 Heptachlor OA AJ 

101 ^ 

309-00-2 Aldrm 0 1 JU 
101 ^ 1024-57-3 Heptachlor Epoxide OA AJ 

959 98-8 EndoiuHan1 OA AJ 
60 57-1 Die'dnn n,l AA 
72-55-9 4. 4 -DDE OA M-

n ' 72-20-8 Endrin 0A U 

«ttP 

33213-65-9 EndoiuHan II OA M 
«ttP l72-54-8 4 4 -ODD OA AA 
T V 7421-93-4 Endnn Aldehyde OA M T V 

1031-07-B Endosul'an SuMate OA JU 
T V 

60-29-3 4 4 -DDT O-l M 

«<ir» 

72-43-5 Methoiychlor 6.Z^AA 

«<ir» 

53494-70 5 Endnn Ketone 6,1 AU 
«<ir» 57-74-9 Chlordane 6.Z- JJ. 

f ' 3 r BO01-35-2 To*apnene O Z- JJ. 

111' 12674-11-2 Aroclor-1016 CZ M 
11104-28-2 Aroclor-1221 O.L- AJ 

l££l 
ioi»' 

11141-16-5 Aroclor-1232 CL-XJ l££l 
ioi»' 53469-21-9 Aroclor-1242 0.Z w 

no' > 12672-29-6 AJOCIOI -1248 CU AA 
' 11097-69 1 Aroclor-1254 j O-Z- yU 

M l ' 11096-82-5 Aroclor-1260 1 O-Z- M-

temple Number 

< 

V, » Volume of ertreet injected (ul) 

V g » Volume of */ater •ruacted (ml) 

W g * Weight of sample •nreened (g) 

V, » Volume of total enract (ul) 

ex W. /AA) $00 J.7 

112 

4 'M 



• Orrj-nici Analyils Dal* SSaet 
- (Pagel) 

£ b o r a t o r y N . m * EKCO/A D i v i s i o n of EKSECO 

tb Sample ID No L l _ L i ^ 

mple Mat r i i 

C a w No 

O C Repon Nc 

Contract No . 

il" P 

r 
I 
I 
1 
I 

u Rate-ate A u i n © r i » d By 
Dale S i m p l e Received 

Volatile Compounds 

Concentration. Medium (Circle One) 

Date Eirtracted/r*Tepared 7 ~ 5 ~ ? S ' 

Date Analysed . 7~1? '%^ 

Conc/Dil Factor. I t>H_Z 

AAVI GUAM"- Bcp r̂t -fr-
7// /J5" iAdJudjLd-^^ 
•jin\£ cn4eAnd. 0̂ *̂! • 

reent Moisture 

CAS 
Numb*' ^ — T O r c a Onel 

74.87-3 

7*13-9 

f 
76-01-4 

76-CC--3 

76-OS-2 

I 
j 

67-64 1 

I 
I! 

76-15-0 

75 36-4 
75 34-3 
156-60-5 
67-66 3 
107 J X 2 

78 93 3 

71-65 t 

56-23-6 
108-05-4 

76-27-4 

Cnioron->etngnf 

Bf QT>Q"->ftni r\( 

Vinyl Cnio'iOf 

Chloroetnme 

M e • h y 1eneChlonOe 

Acetone 

Cjrbon Oil jHiflt 

1, 1 -DiCnloroethe ne. 

1. 1-DiChloroetnene 

fr inj-1. 2-D'Cnioroetnene 

Cniorerfo'm 
1 2-Dicnlo'oetnene 

2-Birttnone 

1 1, t-Tricnio'oetnene 

Cjr&on TenecnlQuflf 
Vmyl Axt i i i r 

B' 0 m 00' t h I o M>meth»ne 

HAL. 

QUA 
0J± 
QuA 
QUA. 

QUA 
QUA 
SUA. 
QUA. 
Q-JA 
QUA. 
QUA 

QUA 
0 JA 
QUA. v 

C A S 
N u m b * ' 

( u t f o r u p ' * P 
[t,rclf Onf' 

7 5 34 5 1 1 2 2-Tetn:nio'c»erhint 16** T 
78-87-5 1 2-0iChlO'00'OO8->f ' 

ac 10O61-02-6 tiant-1. 3-Dicni0'OO'0p»->r 

t i n 79-01-6 tdChie'oeihene m » I 

iii! 124-46 1 Dib'omocnio'on^eihj nt 
iii! 

79-00-5 1 1 2-Tricnio'o*:n»""e 

Nu 71-43-2 Bemene I D * 1 
l C O 6 ' - 0 l - 5 cn 1. 3-Di:*>io'oo'o:*nt '°" 1 

H o 110.75-8 2-Chlo»o*invivtnyie:nf • ID A* 1 
v>o 76-25 2 B' o'T»o^o" r i 1(9 A, .1 

591-78-6 2-We»»none i n n i 
106 10 1 4.Me!ny'-2-Ftniinonf 1 0 A4 1 . 

xSv 127-18-4 Tetrechlo'oemene 10 M L 
%uv 106-BE 3 toluene fC?eVl L 
? u 108 90-7 Cnio'Obenrene lOu \ 
3,«ru 100-41-4 Einylbe njene 10 AA \ 

100-42-5 Siyene 10 .A I 
t o t * 1 Xylenes 10, , <v 

I 
I 
I 
I 
1 
I 

taW*S •> r»A-

»/ a»c* «a« "WW »• • • > * « 

ai MII t\ • ••"»•» • "" 

cKc I 
-a»n«. » — * ** 

K ]ndlc»t*» conpounc was dftectui 
anc iocr.ti f i t i , but tht concer.tT*11 or. 
is btlcv- reporting detectior. l l r . i t . 

4/84 

• ••> man we a 4 



•jr^-nr^rrt.lPtwaH.on Agency. C l » U " X * > W»n*o*T*m Oti««. 
p. O t V x I l B . Aleonehu Vrrp.rua 22313 7O3/657-2490 

O r g a n i c ! Analysis Data Sheet 
(Page 2) 

t ^ m i volatile Compounds 

'Concentration: ( L ^ ) Med.um (Circle One) 

Oate Extracted/Prepared . 

Date Analyzed T-H^Sc? 

Conc/Dil Factor: 

Sample Number 

JASZ-3, 

4 

CAS 
Number 

(ug f y w "9 /^p 

r 62-53-3 

541-73-1 

efl& 

1.6 96-50-1 

BS-48-7 

f t * 

SM6 

I 
I 
I 
I 
1 
I 

35fi 

2-75-9 N.Nittof.od<rneihyternine 

06-95-2 | Phenol 

Antlme 
U-A4-4 1 bn;-2-Chlorpethyt>Einer 

5-57-B 12-Cnioroonenoi 7QAA 

1. 3-Dichlorpbenrcne 

06-46-7 11. 4-Dichloroben7ene IP 

00-51-6 Benrvi Alcohol ZOAA 

1. 2-DichlorobenTene 

2-Meihylphenoi 

3963B 32-9 |bif.:2-chlorpnopropyOEther ZOJJ_ 

06-44-5 |4-Meihylphenol JJOJA. 
621-64 7 I NNnroto-Di-n-Propylemine 

67-72-1 He ia chloroethane 

9E 95 3 Nitrobenzene lo A-* 

78 59-1 ttophorone 

88-75-5 2-Nnrophenol 22J±-
105-67-9 12. 4-Dimethylphenot 

65-85-0 Benioic Acid 

111-91-t lbnl-2-Chlor&eiho»vtMethane| ZO. 

20-83-2 12. 4-Dichloropbenol 

20-B2-1 1. 2. 4-Trichlorobenrene 7Q AA 

91-20-3 Naphthalene Z*> JU, 

106-47-8 4-Chloroemlirve 

87-66-3 Keiachlorobutadiene 

ZO AA 
"Jo AL 

5950-7 14-Chloro-3-Methylphenol 

91-67-6 [ 2-Meihytnaphthalcne ZO JA 
77-47-4 iHa^chlofOcyctooemadiene | 2Q AA 

C A S 
Number 

,T Is. 

10" 1 SI 

16 
.3V 

83-32-9 Acenaphthene 

51-28-5 

100-02-7 

132-64-9 

121-14-2 

606-20-2 
•K>884.66-2 

7005-72-3 

y>fe 86-73-7 

534-52-1 

86-30-6 

Z O ^ 1 I Htfc. 

1 6 
87-86-5 

2Q ^ 1 I *>ga 

I16 84-74-2 

Sl6 206-

r<6 

92-87-5 

88-06-2 (2.4. e-Trrchlptoo^e^ol 

95 95-4 l2.4,S-Tnchlorophenol 

-ZD.AA. I I 207-PC-9 

3 ^ 
91-56 7 2-ChipronapMhalene 

?2& 
2 ^ 

88 74.4 2-Nitroaniline zo £A. 
131-11-3 Dimethyl Pnthalate "TO 44. 

00-01-6 

Ot-56-3 

IB 74-1 

5-01-8 

20-12-7 

29-00-0 
B5-68-7 

56-55-3 
117-81-7 

18-01-9 

117-84-0 

205-99-2 

50-32-8 

193-39 5 

B3-70-3 

4-Dmrtropheno1 

Nitrophenol 

bemofuran 

4-Dmrtrotoluene 

6-Dinnrotoluene 
lethytphthalate 

-Chlorpphenyl-phenylether 

luorane 

Nitroaniline 

6-Dmitro-2-Methylphenol 

N-Nitrptodiphenylamine (1) 

-Bromophanyl-phenyleThe 

Menachlorobeniene 
Pantachloroon«riol 

Pnenanthrene 

Anthracene 

Di-n-Birrylphthalate 

Fluoranthene 

Beniidme 

Pytene 

Butylbenryl phthalate 

3. 3 -DichlcKoberuidme 

BeruoUUVnthrecene 

bii/2-Ethyl he rvtrPhthalate 

Chryaerve 

D.-n-Octyi Pnthalaie 

Be mo(b)F I uc*a nthe ne 

Be ni o( k. )F I uor a nrne ne 
BenzotarPYrane 

InoenoO. 2. 3-cd>*Ver>e 
Dibenila. nVAnthrarene 

191-24-2 )Benj^p h. lyarylanT 

77/1208 96-8 I Acenaphthylene ZO AA 

99 09 2 3-Nnroeniline 
(D-Canncx be aapara-tad trom eVpherrrUmir>* 

123 

/ I p r u g / K o 
rcle Onal 

2£UA 
ZQJA. 

2SLLA 
10* 

7°(-\ 
zo vs 

IO AA 
ZOJUA 

ID A* 

ZO A* 

I D AA 

VO^A. 

.70s*-, 

I O M 

ZOAA 

.7Q r~-

1°^ 
ZO i . 
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Organics Analysis Data Sheet 
(Page 3) 

fHsiicide/PCBs 

Concentration: Medium (Circle One) 

Date Enrected/Prepared —C"Z4^5~~ 

Date Anelyred , _ 

Conc/Dil Factor: 
/ug^o* ug/Kg 

One) 

temple Number 

V ( « Volume of etir»ct injected (ul) 

V g • Volume of weter •flracied (ml) 

VVj » Weight of sample erifeeied (g) 

V, « Volume erf tonal ertrect (ul) 

6ft v W. 
33d 

121* 4 'tV4 



I Organic* Analytic Data Sheet 
(Panel) 

I ERCO/A D i v i s i o n of EKSECO 
L a b o r a t o r y N a m * . — — 

1 
I 
I 
1 

I 

Laboratory Nam* 

Ub Sample ID No 

Sample Matrix — 

Data Release Aultortfed By 

Case No 

OC Repon No 

Contract No 01-1071 

Date Sample Received (P'PH'?^ 

Volatile Compounds 

Concentration; (^Low) Medium (Circle One) 

Date Extracted/Prepared 7" f 

Date Analysed . 7~ '" f ^ — 

Conc/Dil Factor. . 1 -V* — = 

if 

Percent Moisiure 

Percent Moisture (Decanted) 

CAS 
Number 

M Q / i O f U O / K Q 

I 
i 

Chloromethane 

74-83-9 

7S-01-* 
7500-3 

76-09-2 
67-64 1 

75-15-0 

75 35-4 
75-34-3 
155-60-5 

67-66-3 
107-06-2 

76 93 3 
71-55 6 

56-23-5 
106-05-4 

75-27-4 

Brpmomeihane 

Vinyl Chloride 

Chloroethane 
Methylene Chloride 

:eione 
Carbon DttuHiog 

1. 1-Dichloroethene 
1. t-Dichloroethane 
Trant 1. 2-D'Chioroethene 

Chloroform 
1. 2-Dichloroethane 

2-Buianpne 
1.V l-Tnchloroethane 
Carbon Tetrachloride 

Vmyl AcelUt 
Bromodichloromethane 

IQJA 

±CLu 

JLLiA. 
. 7 9 Al

io id. 
10 ^ 
[0 u, 

JLI±. 

JjLkL. 

eoj — 

CAS 0 
Number -

ag^ot u g ' K g 
- - f C i r c k O n e l 

IS* 79 34 6 1 1 2 2-Teira:nio'oeinane 

I*3 76-87-5 1 2-Dichio'OO'ooe^f \0M 

10061-02-6 Trent-1. 3-Dichiorop'Openf i f ) * 

79-01-6 tr ichloroethene ID*A 

€li! 124-46 1 Dibromochloromethene IDAA €li! 
79-00-6 1 1 2-trichloroethane \7)lA 

NU 71-43-2 Benzene in LA 

10061-01-5 en-t 3-Di:hio'oo'ooene 10 ,A 

tno 110 75-8 2 Chloroeihyivmyietne • •fOrV 
75-25 2 Bromo^O"" 

591-78-6 2-Heianone )DAA 

106 10 1 4-Meihy' -2 .» > ennnont _JlLi4 
127-16-4 Tetrachloroethene IOJA 

e.(,U 106-86 3 

9 u 106 90-7 Cnlorooenjene 

100-41-4 Ethylbenzene I f ) LA 

100-42-5 Styene ID LA 

Tota'Xyienet in .V 

I 
I 
I 
I 
1 
I 

Ova a * * * " ! " * D»*ii<»'i 

k 4 M ^ ¥ eee* hae. muei te eaarfen 

r w n ' * * * e> ea>ja< «> <n* 
•H»«e4ut 

» ! » h » < W w w a»»»ow3 
few* tar a * " * * ««•» 

ani/mani 

a w « i w < U 

w am Ml T H » 

T>- NK aeait - \ ~ 

i h O C W S 

_ _ ^ ^ t__ B M n i N •*»" 

• * f w < « eci«n 

m*m* r » e r « i l t » i « " c»*»— 
r « wmmc*»e * w o « " •*n« a»r 

a .tcui 

Ind icates conpound vat det*ctec* 
and ident i / iec , but tht concentration 
is btlov TeportinE detection l l r . i t . 
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f . 0 IV- H I Atound.a. Virp.rva 22313 7 0 3 / l S 7 - 2 « M 

Organic* Analyti* Data Sheet 
(Paoe 2) 

t a m p i e Number 

I 
i 
i 
i 

t,l> 
S«mivol>tilfl Compoundi 

'Concemrition: ( g ) Med.um (Circle One) 

Oate Extracted/Prepared: 

Due Analyzed 1 - ^ * 5 . 

C o n c / D i l Factor: 

Chlprpphenp' 

1. 4-Dir.hlprpbenrenc 

Benry' Alcohpi 

2-Methylphenp' 

4-Me thylphenpi 

HeKachloroethene 

Nitrobenzene 

"fl / K B 
^-fCircW One) 

rv-Nitiptodimethytamine 

pn,'-2-Chloroe^y'vEthe' 

3-D'Chlotptxnif ne 

Dichlprpbentene 

b't:2-cnlpfpitoprppyi)£:ne' 

N-rjUfotoD'-n-rVopylamine 

2-Nitrophenol 

2, 4-Dimethytphenol 

Benzoic Acid 

bitl - 2-ChiotpethotytMeiha ne 

2. 4-DiehlCHCQnenol 
1. 2.4TrrchteKObenrene 

Naphthalene 

4-Chiproanihne 

Hetachto>obutad'ene 

4. C h I o r D • 3 • Methylphenol 

2-Methyl naphthalene 
Heochlpfocyctopemadterte 

6ti»chlcKPOhenpl 

S-7t»chlorpohenol 

2-Chk>rpnaphthelene 

Nruoeniline 
Dimethyl emthataie 

Areniphthytene 

3Nttroaniline 

JLQJA 
4-Dinntppheno1 

2. 4-Dinrtrotoluene 

6-Dinruoioluene 
Dtethylphihalite 

Pantachlpropheno' 

rmenanthrane 

n-Btrtylphthelate 

Flupranthene 

Butylbenrylphihaiaie 

3'DtchlofQbentidine 

BemcQUXnthrecene 

n-Ocryt rmthalaie 

Beru^b l̂uoremhene 

irck One) 

.10 u. 

?0M 
70 k\ 
20* 
Zo 44. 

i-ChlprpQhanyi-phenyteihe'j 2 0 41. 

ZSLtL 
4, 6-Dinnro 2-Meihyiphenpl| ZD LA. 

K NitrotoOiphenylamine ID I ZO u 

4-Bromophenyl-phcnytethe'l LO AA 
Ketachlorobenzenc j ~Z0 JA 

JO^L. 

MLtA. 

ZO M 

ZO M 

ZO AK 

ZO JA. 

bitf2-EthytherytrpnihaUlt I ID LA 

ZOLK 

IO AA. 

Be nz of l )F I uor a mhe ne _2Q iA. 

Benro<ar*kyT»ne ZO 

InoenoM. 2. 3 - c d r * y ZO 

Dibena* nV*.nthrecene 
JA 

Benjp<p h, >l*aryiane ZD LA A 

\ )-C*nno< b« »»p*rnac1 from e<)»»enyU^»in« 
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f O a o i U B . AJeaandna V.nj.r.a 2230 7W 5S7-2«»0 

Organics Analysis Dala Sheet 
(Page 3) 

Pesticide/PCBs 

Concentration; C G ^ Medium (Circle One) 

Date Extracted/Prepared (p'^-*^ 

Date Analyzed 7 S ' X f • 

Conc/Dil Factor; 

C A S 
Number 

319-B4-6 lAlpha-BHC 

V f 319-B5-7 j Beta-BHC 

319-B6-8 tDeUa-BHC 

^ 7 58-89 9 I Gamma-BHC (Lindane) 

t f Je.P 76-44-8 Heptachlor 

309-00-2 jA ldnn 

1024 57-3 I Hepiachtot Epo«'de 

959 98-6 { Endosullan I 

60-57-1 DieiO' in 

e^r 72-55 9 j a, e -DDE 

n f 72-20-B | Endrin 
33213-65-9 i EndotuHar. n 

72-54-8 
7421-93-4 I Endnn Aldehyde 

1031-07-B | EndotuHan SuHaie 

50-29-3 
72-43 5 

S349A-70-6 | Endnn Ketone 
ctir 

HI 
111 
lo t f 

ne>e 

• • • 

A A -DDD 

4 4 -DDI 

Me1hp«ychlor 

57-74-9 Chlordane 

B001 -35-2 i T o o p h c n c 

12674-11-2 1 Aroclor-1016 

t104-28 2 I Aroclpr-1221 

j C « i f 11141-16-5 Aroclor-1232 

f t, 1469-21-9 I Aroclor-1242 

12672-29-6 1 Aroclor-1248 

11097-69-1 \ Arocto'-l254 

11Q96B2-5 | Aroclor-1260 _ 

(Circle One) 

OA 

0-
OA A> 

o.\ AA 
OA M 

fl.l AU 
0 A M 

6>2- AA 
OA AA. 

o~>2- A* 
6>P- AA 

6<2- AA 
O.l sO 
O.L A^-

t a m p W Number 

JA SZJf 

d1 

V ( » Volume of attract injecied (ul) 

V g • Volume of water attracted" (ml) 

W , » Weight of sample attracted (g) 

V t « Volume of total ertreci (ul) 

5Z>0 ex W . 
6dd 
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f . O B v o - I H . AMut*0<* Virp.tu* 22313 703/117.24*0 

Organics Analysis Data Sheet 
(Pace 2) 

Samivolatile Compounds 

"Concentration: (^*) Medium (Circle One) 

Date Extracted/Prepared: 

Sample Number 

tt 

Date Analyzed l-IT^-SS 

Conc/Dil Factor. 

C A S 
Number 

/|>f W Q / K O 

ircte Orve) 
C A S 
Number 

[62^75-9 [ N-NmotodimethylBmine 

1106 95-2 iPneno'. 

62-53 3 Aniline 12JA 
111-44-4 lb i t : -2-CM0' IX?nylrEir ie ' 1£JA 

Sn 96 57-8 2-Cniorooheno1 

?j.^|541-73 1 11 3-Dichlorobeniene J2£ 

I 
>A, 1106-i6 7 1. i-DichlprpbenTene 

1100-51-6 I Benrv1 Alcohol 

2 i 6 | 9 5 - 5 0 - i 1 2-DiChiorpbentene 

I 
95-48 7 2 •Methylphenol 

51-28-5 

B3-32-9 

100-02-7 

132-6*. 9 

121-14-2 

606-20-2 

-66-2 

0O5 72-3 

6 73-7 

•t_C, 139636 32-9 |b't:2-chlprpitppr 0pyl>£!he' 

h o 6 - 4 - t . 5 j 4 -Methy lphenp l 

JA. wo* 
86-30-6 

67-72-1 I HeiacWoroethane 

v o l 621-64-7 iN-Niiroto-Di-n-Proovlamine ) Z O ,M 'I M«6 
• 1 = ^ -ft 

Nurooenrene - ? - O A » I | I M * 87-86-5 

(,176 59 1 rtophprone 

100-01-6 

534-52-1 

101-55-3 

118-74-1 

Acenaphthene 

2. 4-Dinrtropheno1 

•Nitrophenol 

Dibenrpfuren 

2. 4-Dmnrotoluene 

2 6-Qinrtroioluene 

Diethytphthalaie 

i-Chlproohenyi-phenylethe 

Fluorene 

4-Nitroaniline 
4, 6-Dinnro-2-Methylpheno 

N • N it r otod 1 p henylaminell) 

4-Bromophenyl-phcnyleThe 

Hesachlorobenxene 

Pantaehlprooheno' 

2 Q M I I %»aa5-oi-B rmenanthrene 

AI68 75 5 [2-Nitrophenol T l n i 120-12-7 

Ana, I105-67-9 t2.4-Dimethytphehot Z O AA I I C*! 

I 
I 
I 
I 
I 
I 

65-86-0 
S»All11-91-1 

I Bemoic Acid J£JA 

CIS 84 74 2 

Tl6 206-44.0 

ibitl-2-ChloreiethoiylMethanei AA J 92-87-5 

120-83-2 12.4-DichlpfOphenol ZOJA 129-OO-0 

» 6 
120-82-1 1 1. 2.4-Tr»chloro6enjene B5-6B-7 

f I J 9 t - 2 0 - 3 INaphtnaiene ZO ^ 91-94-1 

106-47-8 |4-Chloroaniline 

.S1&IB7-88 3 

^ 1 5 9 50 7 

I HetaehkKobutad'ene IO A* 

56-55-3 

14.Chloro-3-Methyiphenol J&JC 
91.57-6 12-Methyl naphthalene zo AA. 

177-47-4 I Heochlryocyctooertta0>ane 

WI66-06 2 I 2. 4. 6 Ti<hlo»oohenol U D M . • I 207-06 9 

95-95-4 12 4 5-Trichlorophenol 

9l-5e 7 I 2-Cnk>rpnaphthalene 

88 74-4 2-Nnroaniline IO rA - 116 , 
qtB-J, 131-11-3 j Dimethyl emthalate 7 6 4>--

t i f t 

Anthracene 

Di-n-Butytphthalate 

Bemidine 

117-B1-7 

218-01-9 

17-84-0 

205-99-2 

50-32-8 

193-39 5 

L3-70 3 

191-24 2 

Fluoranthene 

rS/rene 

Butyl be nrytpht ha late 

3. 3'-Dichlo*obertfidme 

BeniotalAnthrecene 

bit/2-Ethyl he ryQPhihalate 

Chryvarve 

Di-n-Ocryf Pnthalate 

Be mo(b )P luora rrthe ne 

Bemo(k)F luoranmene 

MniotaVPyrene 

IndencO. 2. 3-K3r p Y T »"r 

Dibenjii hlAnthracene 

Benro(c h. QPeryiene 

j a f l 2 0 6 96 8 | Acenaphthylene 

99 09 2 3 Nitroaniline ZO AA 

f-otm I 

(1 y - C * W b« aeoarnad (rtm eH>»»enyU'nin« 

137 

/ l^ r ug ' K g 
irtle Ont l 

IQ U 

r*C>rtt 
.7(7 IVI 

70 ti 
77? *A 

2x> 
20 M 

-2LCL 
i £ -

at. 

.ZQir, 
2&J2. 
ZQj^. 
2-0 M 

Z0j±. 

2.Q A* 

LA 

2£JA, 
ID AA 

MLu. 
7Q LA 

ZD 

zo 
2-P tA 
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r O • ^ « 1 6 - A».««»ra V.rg.r«a 22313 703'6S7.J4W 

t e m p i * Number 

0 ^ S~Z.S~ 
Organic! Analyais Data She>et 

(PaoeD 

Laboratory Name: 

Lab Sample ID No: 

Sample Matrix: — 

Data Release Authorized By 

ERCO/A Di v i s i o n of ENSECO Case No 

O C Report No: 

Contract No: -

i— 

IHD 
L%- 0/-7rV27 

Date Sample Received 

Volatile Compounds 

Concentration: M e d i u m (Circle One) 

Date Extracted/Prepared — 7 / ^ 7 i*rT 

Date Analyzed ? ' ' ^ 

Conc/Dil Facior: ( ' ° - P H — - — 

Percent Moisture: — . - — 

Percent Molettire (Decanted) 

6 A? H/ST ^ 

Ms 

C A S 
Number 

%1L 

74-87-3 

74-83-9 

#WU 
Nit) 

75-01-

75-00-3 

l i 

' i o 

Vinyl Cnlonde 

75-09-2 
67-64-1 
75-150 

75-36-4 
75-34-3 

156-60-5 

67-66-3 
107-06-2 

78-93-3 

M-55-6 

56-23 5 
106-05-4 

75-27-4 

Chlptomeihene 

u g / l ok u g / K g 
(Circle One) 

C A S 
Number 

fog 'I o* ug'Kg 
(Circle One) 

Bromomethane 

Chloroeihane 

Methylene Chloride 

Aceione 

Carbon DituHioe 

1. t -Dichloroethene 

1. 1 -D'Chloroeihane 

Trent-1. 2-D'Chloroeihene 

Chloroform 

1 2-Diehloroethane 

2-Buianpne 

1,1,1.Trichloroethane 

Carbon Tetrachloride 

Vmyl Acetate 
Bromodichloromethane 

In 

JSLt£-
a5, 
ML 

IfLkL 

4A. 

JJUL 

ISO 79-34-5 

Si<t 
t1» 

7B-B7-5 

IH 0 

S U 

Ino 

?u 

10O61-02-6 

79-01-6 

24-48 1 

79-00-5 
71-43-2 

0061-01-5 

10-75-8 

'5-25-2 

591-78-6 

108 10-1 

127-18-4 

108-88 3 

10890-7 

100-41.4 

100-42-5 

1 1 2. 2-Tetrachioroeihtne 

1. 2-DichloroD'op»ne 

Trans-1. 3-DiChlproprppene 

Trichloroethene 

Dibromochlprpmethene 

1.1. 2-Trichloroethane 

Benzene 
cis-1. 3-Dichloropropene 

2-Chloroethylymylether 

Bromoform 

2-He«anone 

• Melhyi-2-Pentenone 

feirachloroethene 

Toluene 

Chiptobentene 

Ethylbenzene 

Styrene 

Total Xylenes 

TDM 

\JhL. 

{JLLLL 
MLLL 

1(1 u 

2Z 
JLLL 

iQ'u. 

1 
r>n Meponme OualH*n 

aVrw<Ki^r«uh»»efr'*. e^fc-w-nj mu*i eue*en »»• — « 

l d i M « i a* a*o »• •«* , i , , : r t 

i M t w H i i e i K r » r w . f »wina»ae-»iicr>« 

t a i i i i i r r - l ' lo- fcol nw #^0*S 
a w ^ r ^ m ^ m u m a ^ e i - n ^ ^ ^ * * " * ^ 
* H . U » t iovia»»«s •»>««•«=•**''» « " r C T m , , ' , c ' > 

. ^ ^ c ^ femfl |T>» W*<t iw« U 
t ^ o ^ M I »n.iyi«J K - W * e*»eia«; TN. 
fc^.. a f~~mu". a o . * * * * e~cn«n m « fa* 

J50 

T M «ae aea<t a. a * * * - aa-a - * - * £ 

^ n . i . i K e n ^ O l - i W sfh.«.n.nn..ei 

• w e a* »»n4*"ee a-r GC 'MS 

T M I U , . — ^ w ^ ' ^ ^ r 

M . -me* • —******** "l**!** 

IWiic<aH eci«n 

CW —cH. » u e , ' ^ ^ f j ' , 

Iniicates con^ouno «as detected 
ani IdentiJiec. but tht concentration 
Is belov Teportint detectlor. l i r . l t . 



t 

f 0 • * » • ! » . AMund't V.nj.n* 22313 703 bS7.J«PO 

Organic! Analysis Dala Sheet 
(Paoe 3) 

Particide/PCBs 

Concentration: (JLowp Medium 

Date Enrected/Prepared 

Date Analyzed —7'3>'ff 

Conc/Dil Factor: . ^^--1 

(Circle One) 

•pr . 

/wg^b* ug/Kg 
^-TCireW One) 

temple Number 

Si"1 

V, « Volume of eruaet injecied (ut) 

• Volume of weter •ru»cie<J (ml) 

W, * WeigM of sample •rtrected (g) 

V t « Volume of total attract (ul) 

5oo rx W. 
a? 

165 



f . O t o . n i AMianOta.VrrB.rue 22313 703/b57-34SO 

Organics Analysis Data Sheet 
(Page 2) 

IVe mi volatile Compounds 

'Concentration: ( g ) M e d . u m (Circle One) 

aVemple Numbe i 

Ofl57_k 

Date Extracted/Prepared. _ 

Date Analyzed ~7-'7-'?5' 

Conc/Dil Factor: 

i*1 

1.1 tip 

C A S 
Number 

2vi 

1-
XS6 

62-75-9 
toe 95-2 

62-53-3 
111-44-4 

96-57-6 
54 1-73 1 

106-46-7 

100-51-6 

95-50-1 

95-46 7 

( u g / l o * ug / K g 
^ - - fC i rck . Onel 

3963E 32-9 

106-44-5 

•a* 
621-64-7 

67-72-1 

96 95-3 

fell 
S % * ' 

78-59-1 

88-75 5 

I 
I 
I 
I 
I 
I 

IS3& 

J i 6 

a»p-

• Niuoiod'metnyiemine 

Pneno' 
Aniline 
biti-2-CnloroeinylrEiher 

2-Chlorophenol 

1 3Dichloroben2ene 

1.4-Dichlprpbenrene 

Benrv' Alcohol 
1. 2-DiChlorobeniene 
2-Methylphenol 
b't!2-Chloroitopropvl>£ther 

4-Methylpheno1 

N-Nnroao-D'-rv Propylamine 

Meuchloroethene 

05-67-9 
65-65-0 
111-91-1 

20-83-2 

120-82-1 

91-20-3 

106-47-6 

87-68-3 

Nitrooe niene 

Hoohorone 

2-Nnrophenol 

2. 4-Qimeihylphenpl 

Beruoic Acid 
bitl-2-Chlofoetho»y1Methene| 

2. 4-Dicht&fophenol 

1. 2.4 Tfichle*o6enrene 

Nephihaiene 

4-Chloroeniline 
Hexechlo*o6utedtene 

59-50-7 

91-67-6 

4-Chloro-3-Methyl phenol 

2-Methyl naphthalene 

77-47-4 

88-06-2 

95 95-4 

91-58 7 

88 74-4 

131-11-3 2_ta 
206 96 6 
99-09-2 

Heteehlprocyctopemad»ene 

2.4. 6-7r»chloroohenol 

2.4, 5-Trichloroohenpl 

2-Chtoronaphthalene 

2-Nrtroeniline 
Dimethyl Pnthalete 

Arena phi hy<erve 

3 Nitrpanilme 

TO JA 
10 JA 

J£JA 
ZO AA 

10 

zo 
ZO JA 
ZOjA 
1D L* 

IO LA 

2£JA 
IO AJ 

IQ, 
ZD A* 
ZOJLA 

5 0 JA. 
10M. 

zo. 
2£JA 

zo 'Ai. 
2QA> 

Z D 

C A S 
Number 

/ u g fM>i ug 'Kg 
fCiixk Onel 

2 Q A A T l i l e3-32-9 

re* 

Acanapnthene 

51-28-5 

100-02-7 

132-64-9 Dibenzoluran 

121-14-2 

^LA 6O6-20-2 
-aoiS4-66-2 Diethylphthatate 

S&J70O5 72-3 
*>6.8 

wo* 534-52-1 

86-30-6 

Mt6 

tS* 87-86 5 
y t g 86-01-8 

120-12-7 

84-74 2 

206-

-56 92-87-5 

7 t i 

1 ° » ' 11st 
1 0 u l | U 6 . 3 0 7 - O 6 j 

2 o eift 

6-73-7 
00-01-6 4-Nitroaniline 

01-55-3 

18-74-1 

129-00-0 

B5-68-7 

T T 5 9 t - » 4 - l 

56-55-3 
117-81-7 

•^^218-01-9 

117-84-0 

205-99-2 

50-32-8 

193-39-5 
53-70-3 

191-24-2 

4-Dinnropheno1 

Nitroohenoi 

4-DinnrotOluene 

6-Dinnrptpluene 

Chlorpphenyl-phenylethe' 

uorene 

. 6-Dmrtro-2-Methylphenpl 

N-Nitrotodiphenylamine (1) 

4 • B r omoo h a ny I-phe nylethe 

He xa chlorobe m e ne 

Pantachloroohenoi 

Phenanthrene 

Anthracene 

Di-n-Butytphthalate 

Fluoranthene 

Benzidine 

Pyrene 

Burylbenrylphthalate 

3. 3 -DichlcKOOenjidine 

BemcXaUvnthracane 

bit/2-Ethylherylphthalne 

Cnryeene 

Di-n-Ocryt fnthalaie 

Benrofb^luoremhene 
Be ni et fcp I uor a mht ne 
Bento(a)'Vrene 

Inoenofl. 2. S-cdPyra^* 

Dibenaa hl*.nthracene 

Benjro/o h, Hferytene 

7-Q A*-
(1 ̂ Cannot b. eeoarrted hvm aky«*nyU'nine 

l6h 

2b ^ 

2 0 

2 0 4 £ . 

10M 

ZO JA 

1£JA 
1Q A* 

2-0. 

IO AA 

1°JA 
30 LA 

*QiA 
ZO LA. 

2A\ 
7Q AA 

±Oj<L 
ZO AA 

70 LA 

2£JA. 
70 LA 

JdAJA 
l £ j A . 
Zo JA. 

S2JA. 

JOAA 

7>QJA.-

4 /B4 



I 
I 

I 

Organic* Analysis Data Sheet 
(Panel) 

1 3*5 21 1 

Lebcxiiory Nime 

tabS«mp4e ID No 

Sample Matrix 

ERCO/A D i v i s i o n of ES5EC0 Case No 

OC Repon No 

Contract No 

I 
I 
I 
I 

Data Release Airtnorized By SLLM-
Date Sample Received _ ^ 

VoUtlle Compounds 

Concentretion: ( g ) Medium (Circle One) 

Date Extracted/Prepared 

Oate Analyzed — I ' l " ^ 

Conc/Dil Factor. — , 1 - P H — 

•ream Moisture 

CAS 
Numb*' 

Percent Moisture (Decanted] 

f'wg/l)* i»g /Kg 
^ — T O r c W One} 

74.67-3 Cnio 'ome inane 

74-83-5 

76-Ot-

76-00-3 

I 
i 

75-09-2 
67-64-1 
75 15-0 

75-36-4 
*u 75-34-3 

IfcU 

•̂IU fl 

156-60-5 

67-66-3 
107-06 2 

78 93 3 

7t-65 6 

56-23-5 
106-05-4 
75-27-4 

B'o*npmethane 

Vinyl Chloride 

Chloroethane 
Methylene Chlonoe 

acetone 
Ca'bo"- DiiuMioe 
1. t-DiChloroe'.hene 
I, 1-Dichloroethene 
frani-t. 2-0'Chiorpethene 

ChlorrMorm 

1.2-Qichloroeth»ne 

2-Buitnone 
1 V 1 .Trichloroethane 
Carbon Tetrachloride 

Vmyl Acetate 
eromodichlorornethane 

IQAL. 
\0M 

\0A* 

Mix. 

21. 44. 

10 
•IP*. 

iSLbL. 
12M. 

.IV/A 
JSL6L. 

CAS <5 
Numb*' — 

aajpbr up. 'Kg 
"TtircW Onel 

iSO 75 34 5 1 1 2 2-tetra:nioroeihBne l o^ 
76-87-5 1 2-Dichio'Oproo« ne IPM . 

IJC 10061-02-6 t r a n t - 1 . 3 -D iChlorOO'OP»n f 

75-01-6 Trichloroethene 10M 

£ IU 124-46 1 Dibromochlorome thane 

INO 79-00-5 1 1 2-Trichloroet^ane 10X4 

N u 71-43-2 Benrene 

10061-01-5 cn 1. 3-DiChio'00'o?ene ID« 
InO 110-75-8 2-Chioroeiriyivnyiethe' 

*f>0 75 26 2 B i o m o ' O ' m 

591-78-6 2-Heianone 

106 10 1 4-Methyi-2-Pentanone 

127-18-4 Tetrachloroethene to* 
e.UU 108-8 8 3 Toluene 10" 

9 u 108 9-0-7 Cnlorobenrene ID 44. 

100-41-4 Ethylbeniene 

100-42-5 Stye^e 

..JO 

I 
I 
I 
I 
I 
I 

* V ftewona »•»»<•» «• t » A 
4 * * « « n * < a * f t •» tan • «•• • » 
» y ( ) w . | i t K M a « " * , » » * * « " 

! « • D*l»»l»«n 

m>M » n a»« 

eest tew* • • • » * - f " * ' » " * 

I —t a i^aae I r t o i w arwrxO 

T>- ft* a * * - » a - r « - a . . . - ~ " ~ 
•B»r«i<cJi«" r-» * ~ * ae**"" - * * OC "MS *<"* • 
( ^ M ^ H , , c e n > t O r < 

l a r & C W S 

^ M tTh. ta—— a * — « -»*<J U 

• M eei^i*e t *- • m ^ - ' ' 

a n e w m«r> v e t ta . lCUl 

^3 

Form I 

m «... . M ^ t » — — — 
wnu'~n««na^-^ <' , , ,*' U " 

• j ^ i r ' H an«n 

O r - ^ H c ft^t .** W*.—t ~ . »- —«-•<» » 

Indicates compound was detected 
and iden:i!iec, but tht conceritratior. 
i f belov repoftinE detection l i r . i : . 

4/84 
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C O BoiltB. AleunOna V.nj.rv- 22313 703'657-2490 

O r g a n i c ! Analyai i Data Sheet 

(Page 3) 

Concantration; 

Date Enracted/Prepared 

Part icide/PCBs 

Medium 

v<» •—r 

(Circle One) 

Date Analyzed _ 

Conc/Dil Factor: 

CAS 
Number 

(yB/pbf ug/Kg 
^^Circte One) 

J19-84-6 Alpha-BHC CM 
ie ,e : 319-B5 7 Beti-BHC o-i yy 

319-86 8 Delta BHC O.l /J 
S.B-B9-9 Gamma-BHC (Lindane) 

76-44-8 Heptachlor C»\ AJ 

| © t f 

309-00-2 Aldnn <S\ AJ 
| © t f 1024-57-3 Heptachlor EponOe O.l AA 

959 98-8 Endosulfan 1 Cl M 
60-57-t Dield'in O.l AA 
72-55-9 4.4 -DDE O.l AJ~ 

T t ' 72-20-B Endnn O.l AAL 
33213-65-9 Endoiuilan ll O.) M 
[72-54-8 4.4 -ODD O.l AA 

• t t ' 

7421-93-4 Endnn Aldenyoe O.l M 

• t t ' 

1031-07-8 Endoiulie-- SuHate G.| AJ 

• t t ' 50-29 3 4.4 -ODT O.l AA 
72-43 5 Methoiychlor AA 

63494-70-5 Endnn Keione Cl AA 
57-74-9 Cnlordane O Z - ^ 
8001-35-2 Toxaphene C-2- AA 

ml 
IO*' 

12674-11-2 Aroclor-1016 ml 
IO*' 11104-28-2 Aroclor-1221 6.2. ^ 

no* 

11141-16-5 Aroclor-1232 6-2. ^ 

no* 
53469 21-9 Aroclor-1242 O.Z. si 

no* 12672-29-6 Aroclor-1248 O.Z-AA 
ie>"»r 11097-69-1 Aroclor-1254 &,Z-AJ 

11096-82-5 Aroclor-1260 n.iA^ 

temple Number 

J~f) 5ZS" 

tr 

V, • Volume of attract injected (ut) 

V g • Volume of water •rtracied (ml) 

W t « Weight of sample extracted (g) 

V t « Volume of tenal extract (ul) 

Of W. 
6~6o 

15? 



I 
I 
I 
I 
I 
I 
I 

' * i „ inKMntrn i ihwxniy iy rT . CJ-Ptamp* Ujnefferweni Off«« 
P. O i o . | l « Alexandra. Virpina 22313 703'SS7-2490 

Organics Analysis Data Sheet 
(Page 2) 

Semivolatile Compounds 

Toneent re t ion: 

Medium (Circle One) 
Date Extracted/Prepared. " M 
Due Analyzed "j-ll-oS" — 

••ample Number 

BASIS' 

Conc/Dil Factor. 

C A S 
N u m b * ' 

I 

r 
U 6 

I 

62-75-9 | S-Nnrotodimeihylamine 

^ Q / T ^ r w o / K Q 
T D r c l « O r > « l 

C A S 
Number 

fo^jV uo /Kg 
v—{Circle Onel 

106-95 2 iPnenol *>Q AA 11 

62-53 3 I Aniline 

i i 

S i 
ref 

1 1 1-44-4lbi't:-2-CMoroetnylrElNer SO JA 
95-57-8 2-Chlorophenol 

541-73-1 11. 3 DicMoroben>ene 

1 0 6 - 4 6 - 7 1 1 . A-Dichlorobentene 32JA. 

83-32-9 I Acenaphihene 

51-28-5 \2. 4-Dihrtropheno1 

1CO-02-7 [4-Nil rophenol 

132-64-9 Dibenrofuran 

121-14-2 12. 4-Dmrtrotoluene 

606-20-2 |2 tVDinnrpipluene 

fosi84-66-2 IDiethylphihjIiie 

1CO-51-6 J Benrvi Alcohol .52 AA. 

95-50-1 l l 2-OiChiorobenTene 

95-46 7 I 2-Methylphenol J2L6A 
3963E 32-9 Ibit:2-chiorpiaopropyl)Ethct .22-14. 
106-44-5 t4-Me;hytphenpi TO n 

M B j 7005 72-3 |4-Chlorophenyi-phenyleihe 

36 73-7 I Fluorene 

86-30-6 

621-64-7 1 N-Nnroto-D'-n-PTOpylemine So JA 
67-72-1 | He ia chloroethane -16 

9E-95 3 I Niuobemene 
78-59-1 I rtoohorone 

100-01-6 l4Nuroaniline 
534-52-1 f 4. 6-Pmiiro-2-Mclhy1phenpT 

|N-Nnrotodiphenyl>mine (1) 

101 -55-3 |4-Bromophenyl-phenyleihe 

118-74-1 iHeiichlorDberuene 

S ^ ^ l I S * 87-86-5 I Pentachlorophenol 

*yp A* II %»g 85-01-g jPnenanthrenc 

88-75-5 |2Nnroohenol 120-12-7 

i t * 

I 
105-67-9 | 2, 4-Dimeihylphenol 

65-B5-0 I Bemoic Acid 52-
1*6 64-74-2 

sift 206-44-0 

111-91-t lb.tl-2-Chloroetho.ylMeihene 5 5 M l | A * 92-87-5 iBennd.ne 

120-83-2 12 4-Pichlorophenol SO JA. r«6 
120-82-t 11. 2. 4-Trtchlorobenrene S5-68-7 

91-20-3 [ Naphthalene 

106-47-8 1 4-Chloroeniline 
5 f r ^ | | 56 55-3 IBerucMVAnthrecene 

87-68-3 iMetachlofobLfiadiene ro 44. 
TaTsoT7 i4-Chloro-3.Meihyiphenpl j S O LA II 21B-01-9 p r > » e n e 

91-67-6 I2-Meihytrvephthelene 5 » 

I 
. l it 

17-47-* iHeKaehlorocyctooemad^ne 5D_ 
86-06 2 [ 2 4. 6-Tnchlc*ophenol 

95-95-4 I 2. 4. 5.Tr»chlorocnenol S O 

91-56 7 I 2-Chtoronapnthalene 
44. 

86 74-4 [T-Nrtroaniline 

131-11-3 I Oimeihyi Emthalate 

S O AA | { 11 ft_ 

Anthracene 

|0i-n-BuTy1phthalate 

iFiuoranthene 

129-00-0 I Pyrene 
| Butytbenrylphthalate 

|3. 3 -Dichlorboeruidine 

117-81-7 |bit/2-Ethythery1>PnthaUte 

117-84-0 iDi-n-Octyi Pnthalaie 

205-99-2 lBeruo<b)Fluo<-antrvane 

t^Q ^ f i •%*£> 207-06-9 |Benfc<t)Fiuĉ amnene 
50-32-B Bemo<a)PYrene 

193 39-5 llnoenoM. 2. S-cepPyrene 

1-70-3 )Dibenat hUVnthrarene 

191-24-2 |Benjp<P h.UPeryiene 

<i77 IA 
JE2JA 
£2JA. 

5D 

£ 0 . 4 * 

5? ai 

rp.4>. 
5QM 

52UA 

ro. 

IRJA 
ST? ^ 

208 96-8 j Acenaphinyiene 

99 09 2 3 Nit'oanilme 
nV-Cannot be aeoaraied mim ei<>het*yU'n'n» 

1̂ 1 
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DRAFT 
======= REPORT OF ANALYSIS 

TC-86-8380 

AUGUST 22, 1986 

REQUESTED BY: 

Mr. Thomas R An d-ers 0 n , Pr e s i d e n t 
Tacoma Indus t r i a I Pr 0 pe r t i e s, I n c . 
C S 2259, 11 23 P o r t o f Tac oma Road 
Tacoma, WA 9841 1 

ANALYS IS REQUESTED: 

Perform supleraenta I sampling and a n a l y s i s of 
r s i d u e s in and around the b u i l d i n g f o r m e r l y o c c u p i i 
G r i f f i n Wheel Co. to determine the extent of lead 

o p e r a t i o n at the s i t e . 

CONDITIONS NOTED AND DISCUSSED: 

ma t e r i a l 
d by the 
and o t h e r 
e f o u nd r y 
yea r 8 o f 

Based on s e v e r a l meetings w i t h the r e q u e s t o r and a pr e v i o u s 
o v e r a l l r e c o n i s a n c e study performed by E a r t h C o n s u l t a n t s and 
Bennett L a b o r a t o r i e s , p r i m a r i l y on the e x t e r i o r of the 
G r i f f i n Wheel b u i l d i n g s , and the ge n e r a l twelve acre 
p r o p e r t y s i t e , i t was determined that a f u r t h e r study of the 
foundry b u i l d i n g would be the a p p r o p r i a t e next step i n 
d e t e r m i n i n g the e x t e n t of the c o n t a m i n a t i o n . 

INVESTIGATION. RESEARCH AND ANALYSIS PERFORMED: 

A f t e r c a r ef u 1 
w h i c h m i gh t be 
Sch o n l i a r d a nd 
p r o c ee de d t 0 
docume n t a t i o n 

A t o t a 1 o f 23 
from v a r i OU s 
s u s p e c t a r e a s 

A f t e r c o mp l e t i 

sample s we r e r 

i n s p e c t i o n of the b u i l d i n g s f o r hazards 
encountered in sampling, Messrs. George 
Bruce Chenoweth of Bennett L a b o r a t o r i e s 
the s i t e f o r sampling and photographic 

samples of m a t e r i a l r e s i d u e s were taken 
l o c a t i o n s throughout the b u i l d i n g s and 



Mr. Thomas R. A n d e r s o n 
TC-86-8380 
A u g u s t 22, 1986 
Page 2 

A n a l y s e s p e r f o r m e d were: 

I n i t i a l : 

a. Lead ( p b ) by the t o t a l d i g e s t i o n method 

b. A s b e s t o s (by phase c o n t r a s t o p t i c a l m i c r o s c o p y ) 

S e c o n d a r y : 

a. A f t e r r e v i e w i n g t h e r e s u l t s f o r l e a d , i t was 
d e t e r m i n e d t h a t a p o r t i o n ( 10 s a m p l e s ) o f the 
g r o u p s h o u l d be a n a l y z e d f o r a l l the heavy m e t a l s 
p l u s a n t i m o n y and b i s m u t h , two of the common 
components o f the " B a b b i t t metal*" b e a r i n g a l l o y s 
w h i c h were r e p o r t e d l y p r o d u c e d i n the G r i f f i n 
Wheel p l a n t . 

The r e s u l t s o f the above a n a l y s e s a r e t a b u l a t e d i n 
A t t a c h m e n t 1 o f t h i s r e p o r t . 

The d e s c r i p t i o n o f the sa m p l e l o c a t i o n s i s i n c l u d e d 
a t t a c h m e n t 2 o f t h i s r e p o r t . 

a 8 

7. A l o c a t e r d r a w i n g w h i c h documents the sample l o c a t i o n s 
i n the b u i l d i n g s a nt the i m m e d i a t e s u r r o u n d i n g a r e a i s 
i n c l u d e d as a t t a c h m e n t 3. 

8. ' P h o t o g r a p h s d o c u m e n t i n g the sa m p l e s and t h e i r s p e c i f i c 
locations are included as attachment h. 

DISCUSSION OF RESULTS AND CONCLUSIONS: 

1 . No a s b e s t o s was found i n the s a m p l e s . 

2. The l e a d v a l u e s found on m a t e r i a l r e s i d u e s w h i c h 
a p p e a r e d to have been i n the b u i l d i n g f o r many y e a r s 
s u c h as s t o r a g e b i n s , deep f l o o r c r u s t e d l a y e r s , and 
d e p o s i t s on the r a f t e r s r a n g e d from 2600 to 129,000 
p a r t s per m i l l i o n (ppm). 

3. The h i g h e s t l e a d v a l u e s were found on the grou n d 
s u r f a c e o u t s i d e the west w a l l of the b u i l d i n g , and a l s o 
the w a l l s c r a p i n g s from s o u t h w e s t s i d e o f the b u i l d i n g . 
These c o n t a i n e d 258,000 ppm ( 2 5 . 81) and 196,000 ppm 
\ I V.6 /) r e s p e c t i v e l y . 
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4. The s u p p l e m e n t a l a n a l y s e s f o r the r e m a i n i n g heav 
m e t a l s , p l u s A n t i m o n y and B i s m u t h , c l e a r l y i n d i c a t 
t h a t t h e m a t e r i a l r e s i d u e s a m p l e s r e f l e c t the norma 
p r o c e s s m e t a l s w h i c h would be used i n the t y p e o 
o p e r a t i o n c o n d u c t e d at the G r i f f i n Wheel Company. 

BENNETT LABORATORIES, INC. 

M. E. Lough 
Cha i r m a n 

A t t a c h m e n t s : 



ATTACHMENT I 
RESULTS ARE INDICATED IN PARTS FER MILLION 

SAMPLE ID LEAD ARSENIC BARIUM CADMIUM CHROMIUM SELENIUM SILVER ANTIMONY GISMUTH 

A - l * 129,000 6 46 12 157 . <1 10 290 103 

A-2 18/000 

A-3* 89,000 8 130 17 206 <1 5 360 63 

A-4 81,000 

A-5 2,600 

A-6 

A-7 79,000 

A-8 85,000 

A-9* 113,000 7 74 37 239 2 5 230 88 

A-10 60 

A - l l * 62,500 10 42 23 158 j 9 320 61 

A-12 430 

A-13* 36,300 4 52 10 59 <1 7 110 96 

A-14 21,500 

A-15 17,500 

A-16 2,600 

A-17 8,000 

A-18* 196,000 4 52 . 3 10 <1 9 300 152 

A-19* 258,000 2 5 51 51 <1 8 120 197 
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SAMPLE ID LEAD ARSENIC BARIUM CADMIUN gjP SELENIUM SILVER ANTIMONY GISMUTH 

A-20 98,000 
' \ \ 

A-21* 24,000 12 27 35 97 4 

A-22* 73,000 3 16 53 101 <Q 

A-23* 27,300 16 90 28 168 2 

* Samples that were s e l e c t e d f o r a d d i t i o n a l metals a n a l y s i s . 

14 110 

9 170 

5 130 


